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Sur  les  fonctions  de  V Itypophyse  cérébrale; 

Pak  m.  e.  de  ciw. 


(c  Mes  recherches  sur  les  corps  thyroïdes,  en  étabhssant  leur  rôle  d'or- 
ganes destinés  à  protéger  le  cerveau  contre  les  dangers  des  subits  afflux 
de  sang  ('),  m'avaient  forcément  amené  à  étudier  les  fonctions  de  l'hypo- 
physe cérébrale.  Dans  l'exposé  détaillé  de  ces  recherches,  je  m'exprimais 
ainsi  sur  les  fonctions  probables  de  l'hypophvse  :  «  Parmi  les  appareils  qui 
»  permettent  au  cerveau  d'invoquer  l'intervention  protectrice  des  thv- 
»  roïdes,  l'hypophyse  doit  occuper  hi  première  ])lace  (-).  » 

»  Des  expériences  exécutées  dans  cet  ordre  d'idées  ont  pleinement  con- 
firmé mes  prévisions  et  m'ont  permis  de  déterminer  d'une  manière  précise 
plusieurs  fonctions  de  l'hypophyse. 

»  Ces  expériences  consistaient  en  injections  intra-veineuses  des  extraits 
aqueux  de  l'hypophyse,  préalablement  séchée  et  pulvérisée;  en  excitations 
électriques  ou  mécaniques  de  cet  organe;  enfin  en  son  extirpation.  Ces 
opérations,  accompagnées  de  l'observation  de  la  pression  sanguine,  ainsi 
que  du  fonctionnement  des  nerfs  du  cœur,  avaient  donné  des  résultats 
parfaitement  concordants,  dont  voici  un  bref  résumé. 

!)  I.  Enfermée  dans  une  cavité  à  parois  rigides,  située  elle-même  dans 
l'endroit  le  plus  abrité  de  la  boîte  crânienne,  se  trouvant  par^' infundibu/u/n 
en  communication  avec  le  troisième  ventricule  du  cerveau,  abondamment 
dotée  de  vaisseaux  sanguins  et,  en  outre,  entourée  par  de  puissants  sinus 


(')  Comptes  rendus,  i3  septembre  1897. 

(-)  Beitràge  zur  Physiologie  der  Schilddrilse  und  des  Herzens  {Archives  de 
Physiologie  de  Pjliiger,  Vol.  70,  p.  212). 
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veineux,  l'hypophyse  est  parliculièrement  apte  à  être  impressionnée  par  les 
IlucUiatlons  de  pression  soit  du  liquide  cérébro-spinal,  soit  (ki  san».  En 
effet,  LoLite  pression,  même  légère,  exercée  sur  i hypophyse,  se  manifeste  immé- 
diatement par  une  brusque  variation  de  la  pression  sanguine  et  par  un  raleîi- 
lissement  notable  des  battements  du  cœur,  dont  la  force  est  en  même  temps 
considérablement  augmentée.  L'excitation  électi'ique  de  l'hypophyse,  même 
par  des  courants  excessivement  faibles,  produit  exactement  les  mêmes  phé- 
nomènes que  la  pression  mécanique,  mais  d'une  manière  bien  plus  intense. 

»  A  l'occasion  de  ces  expériences,  j'ai  pu  constater  que  le  ralentisse- 
ment des  pulsations  que  piovoque  toute  augmentation  des  résistances 
dans  les  voies  circulatoires,  et  qu'on  attribuait  jusqu'à  présent  à  une  exci- 
tation directe  des  terminaisons  de  neris  pneumogastriques  dans  la  moelle 
allongée,  n'est  dû  en  réalité  qu'à  une  excitation  réflexe  île  ces  terminai- 
sons, qui  a  son  origine  dans  l'hypophyse  :  c'est  V excitation  de  cette  der- 
nière qui,  par  l'augmentation  de  la  pression,  amène  le  ralentissement  des  batte- 
ments du  cœur.  En  effet,  il  suffit  d'extirper  l'hvpophyse  pour  que  Focclu- 
sion  de  l'aorte  abdominale  ne  puisse  plus  provoquer  de  ralentissement  des 
pulsations. 

»  La  destination  physiologique  de  cette  faculté  de  l'hypophyse,  de 
l  épondre  à  toute  pression  par  une  excitation  des  pneumogastriques  et  par 
une  modification  de  la  tension  des  petits  vaisseaux,  est  facile  à  établir  à 
l'aide  de  mes  recherches  antérieures  sur  les  corps  thyroïdes.  Ces  recher- 
ches ont,  en  effet,  démontré  que,  sous  l'influence  de  l'excitation  des  pneu- 
mogastriques, la  vitesse  de  la  circulation  veineuse  dans  les  thyroïdes  peut  s'ac- 
croître jusqu'au  quadruple  de  la  vitesse  normale  (').  Toute  pression  sur  l'hy- 
pophyse fait,  par  conséquent,  entrer  en  jeu  les  mécanismes  par  lesquels  les 
corps  thyroïdes  débarrassent  le  cerveau  d'un  dangereux  afflux  de  sang. 
L'hypophyse  dirige  ces  mécanismes,  un  peu  comme  les  appareils  électriques 
d'une  gare  déclenchfnt  le  système  des  blocs  sur  les  lignes  des  chemins 
de  fer. 

»  IL  En  dehors  de  ce  rôle  purement  mécanique,  l'hypophyse  joue  encore 
un  rôle  chimique. 

Y.  Comme  la  glande  thyroïde,  elle  produit  une  substance  destinée  à  faci- 
liter la  lâche  de  son  mécanisme  automatique.  En  effet,  les  extraits  de  l'hy- 
pophyse injectés  dans  les  veines  d'an  animal  produisent,  sur  le  cœur  et  sur  la 
pression  sanguine,  des  effets  identiques  à  ceux  que  provoquent  les  excitations 


(•)  Loc.  cit.,  Chap.  IV. 
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électriques  ou  mécaniques  de  cet  organe.  L'iodolhyrine  est,  comme  je  l'ai 
démontré  antérieurement,  l'agent  chimique  principal  des  corps  thyroïdes. 
La  substance  active  de  l' hypophyse  est  une  combinaison  organique  de  phos- 
phore, que  je  |)ropose  de  désigner  sons  le  nom  de  hypophysine  ou  phos- 
phoro-hypophysine .  Sur  les  pneumogastriques,  cette  substance  exerce  une 
action  analoeue  à  celle  de  l'iodolhvrine.  Sur  le  système  vasomoteur,  son 
action  diffère  de  celle  de  l'iodolhyrine,  autant  que  l'exige  d'ailleurs  la 
différence  entre  la  position  anatomique  de  l'hypophyse  à  \ intérieur  de  la 
boîte  crânienne  et  celle  des  thyroïdes  à  Ventrée  et  en  dehors  du  crâne. 

»  I^es  résultats  de  mes  recherches  sur  l'hypophyse,  que  je  viens  de 
résumer,  permettent  d'expliquer  la  manière  dont  cet  organe  peut  suppléer 
à  l'absence  des  corps  thyroïdes,  ou  à  leur  mise  hors  ci  état  de  fonctionner 
régulièrement.  D'une  part,  l'action  de  l'hypophysine  sur  les  nerfs  du  cœur 
ren)|)lace  celle  de  l'iodothyrine  ;  tandis  que,  de  l'autre,  l'action  directe  de 
l'hypophyse  sur  les  pneumogastriques  et  sur  le  système  sympathique  pro- 
voque encore  des  modifications  assez  notables  dans  la  circulation  sanguine 
pour  pouvoii-,  à  défaut  de  thyroïdes,  protéger  le  cerveau  contre  les 
dangers  des  subits  afflux  de  sang,  [/hypertrophie  de  l'hyiJOjjhyse,  constante 
chez  certains  animaux,  j)ar  exemple,  chez  les  lapins,  après  l'extirpation 
des  thyroïdes,  inditjue  clairement  le  siuxroît  de  travail  que  cette  opéra- 
tion lui  impose.  » 

(i  8.  avril  1898.) 
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Sur  la  dissociation  du  chlorure  de  cadmium,  hexammoniacal  ; 
Pau  mm.  W.-R.  LAIVG  et  A.  RIGALT. 


«  Isambert  (')  a  montré  que  l'on  peut  caractériser  les  composés  chi- 
miques définis,  dissociables  dans  un  système  hétérogène,  par  la  constance 
de  leurs  tensions  de  dissociation.  L'étude  qu'il  a  faite  des  combinaisons  de 
l'ammoniaque  avec  les  sels  est  restée  classique. 

))  Nous  avons  étudié,  à  ce  point  de  vue,  les  combinaisons  de  l'ammo- 
niaque avec  le  chlorure  de  cadmium,  en  employant  l'ammoniaque  à  l'état 
gazeux,  liquéfié  ou  dissous. 

»  A  la  température  ordinaire,  par  un  courant  prolongé  de  gaz  ammo- 
niac sur  le  chlorure  de  cadmium  anhydre,  il  y  a  fixation  de  6  molécules  de 
AzH^  avec  gonflement  de  la  niasse  ('-).  Nous  avons  préféré  faire  réagir 
l'ammoniac  liquéfié  sur  le  chlorure  de  cadmium  fondu  et  concassé. 

»  Le  gaz  ammoniac  sec  est  dirigé  sur  un  poids  connu  de  sel,  refroidi  à  —  80°  jus- 
qu'à ce  qu'il  y  ait  un  notable  excès  d'ammoniac  liquide,  baignant  la  masse  blanche  et 
gonilée  qui  s'est  formée. 

»  Le  tube  scellé  à  la  lampe  est  abandonné  pendant  dix-huit  heures;  au  bout  de  ce 
temps,  on  ouvre  le  tube  préalablement  refroidi  à  — 80°,  et  on  le  réchauffe  jusqu'à 
—  3o°  par  addition  de  chlorure  de  méthyle.  L'ammoniac  liquide  s'évapore.  Dans  cer- 
taines de  nos  expériences,  on  a  laissé  réchauffer  jusqu'à  0°,  après  quoi  on  ferme  le 
tube  à  la  lampe.  L'augmentation  de  poids  correspond  à  la  formule  CdCPôAzH^. 

»  En  présence  d'un  excès  d'ammoniac  liquide,  et  au  bout  de  plusieurs  jours,  le 
produit,  d'abord  amorphe,  devient  nettement  cristallin. 

M  Chauffé  à  100°,  le  chlorure  hexammoniacal  perd  4  molécules  d'AzIF  et  se  trans- 


(')  Isambert,  Annales  de  l'École  Normale,  1868. 
('-)  Craft,  Philosophical  Mag.,  vol.  XXI,      série,  p.  355. 
L.  et  R. 
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luftpumpe  vou  Kahlbaum,  veibessert  und  eingeiichtet  fiir  die  Zwecke  der  Blutgasanalyse" 
bescbrieben  werden  solle,  und  es  bleibe  dabei,  dass  Z.,  der  mit  der  Pumpe  gearbeitet 
imd  selbst  noch  Verbesserungen  angebracbt  babe,  dieselbe  beschreiben  werde.  Dieser 
Brief  blieb  von  Kablbaum  unbeantwortet. 

Es  war  dièse  Einleitung  notwendig,  um  jetzt  auf  das  eutschiedenste  zu  betonen, 
dass  es  eine  ganzlicbe  Verkenuung  der  einem  Autor  zustebendeu  Recbte  ist,  wenn  Herr 
Professer  Kablbaum  in  seiner  neuesten  Publication  in  der  Zeitscbrift  fiir  Instrumenten- 
kunde  meint,  dass  man  sicli  bci  ilim  eine  Autorisation  fiir  wissenscliaftlicbe  Arbeiten 
und  Veioffentlicbungen  holen  miisste.  Bekanntlicb  ist  ja  auch  die  Kab  Ibauni'sche 
Pumpe  nur  eine  fiir  bestimmte  Zwecke  umgebaute  Quecksilberluftpumpe  von  è  an  tel*), 
dem  die  Prioritiit  des  Principes  der  Hebung  von  Quecksilber  in  den  luftverdiinnten 
Raum  iiber  Barometerbobe  durcb  Einscbaltung  von  Luftblasen  allein  und  ausscbliefilicU 
gebiirt.  —  Warura  der  eiue  von  uns,  was  wahr  und  feststebend  ist,  ganz  entschieden 
eine  genieinsame  Veroffentlicbung  abgelebnt  bat,  diirfte  jetzt  obne  nabere  Beleucbtnng 
ziemlicb  klar  sein.  Es  ware  verlockend,  dem  Herru  Prof.  Kablbaum  etwas  personlicb 
zu  antworten,  allein  das  tbuen  wir  nicbt. 

Wir  mocbten  nur  zum  Nutzen  aller,  die  sicb  der  Pumpe  zu  pbysiologiscben  Zwecken 
bedienen  wollen,  die  von  uns  getrofïenen  Einrichtungen**)  den  Einwiirfen  Kahlbaums 
gegeniiber  vertbeidigcn. 

1.  Kablbaum  tadelt  ein  unbeweglicb  feststebendes  SammelgefâlS.  Wir  finden 
dagegen,  dass  sein  beweglicbes  zweites  SammelgefaB  eine  vollstandig  unnotbige  Com- 
plication des  Apparates  ist:  Fallrobre,  die  scbon  bunderte  von  Stunden  beniitzt  worden 
sind,  sind  bis  beute  nocb  nicbt,  wie  Kablbaum  befiircbtet,  durcb  elektriscbe  Eut- 
ladungen  dort  gesprungen,  wo  das  Quecksilber  auffalit. 

2.  Die  Menge  des  zur  Fiillung  unserer  ganzen  Pumpe  erforderlicben  Quecksilbers 
baben  wir  mit  800 — 900  cni^  augegeben  :  kein  tbeures  Arbeiten,  wie  Kablbaum  meint. 
Im  SammelgefaBe  bleibt  stiindig  nur  eine  ganz  niedrige  Scbichte  Quecksilber  zuriick,  nicbt 
eine  Menge,  wie  Kablbaum  angibt. 

3.  Die  Ûberfallvorricbtung  ist  eine  der  wesentlicbsten  Verbesserungen,  welcbe  die 
Regulierung  der  Wasserstrablpumpe  ganz  iiberfliissig  macbt.  Sie  bildet  zugleicb  den 
ersten  Luftfang,  der  uugemein  wirksam  ist.  Dass  sie  „auCerst  compliciert"  sei,  wird 
kein  Glasbliiser  zugeben. 

4.  Wenn  Kablbaum  die  Anbringung  zweier  Luftfange  vor  dem  Einflusse  des  Queck- 
silbers in  die  Sprengel'scbe  Pumpe  fiir  „vollstandig  verfeblt"  balt  und  sofort  darauf 
erklart,  dass  er  selbst  fiir  mancbe  Zwecke  zwei  Luftfange  auwendet,  so  batte  nur  er 
diesen  Febler  zu  verantworten.  Wir  balten  aber  die  zwei  Luftfange  fiir  keinen  Fehler, 
sondern  fiir  auI5erst  zweckmaBig  aucli  bei  der  Blutgaspumpe,  wo  es  sich  um  die  spâtere 
Analyse  der  ausgepumpten  Gase  bandelt,  und  nicbt  nur  fiir  Evacuierung  von  Robren 
bis  zu  bocbsten  Verdiinnungeu.  Ûbrigens  muss  unsere  Pumpe  aucb  zu  solcben  Zwecken 
mutatis  mutandis  ibre  Dienste  leisten:  wir  beniitzen  sie  ja  nicbt  als  Blutgaspumpe  allein. 

5.  Aus  demselben  Grunde  und  wieder  aus  den  scbon  frliber  erorterten  Griindeu 
aucb  fiir  die  Pumpe  in  ibrer  Verweudung  aïs  Blutgaspumpe  balten  wir  die  directe  Ver- 
bindung  derselben  miltelst  Scbliffes  mit  dem  Vacuummeter  fiir  einen  wesentlicben  Vor- 
theil:  die  Anwendung  von  Verbindungsscblaucben  im  boben  Vacuum  ist  bekannt  missiich. 
Ubrigens  ist  in  der  Bescbreibung  der  Pumpe  angefiibrt,  dass  dieselbe  selbstverstândlicb 
aucb  obne  Vacuummeter  construiert  werden  kann.  Will  man  sie  aber,  was  wir  fiir  das 


*)  A.  Santel,  Eiue  Quecksilberluftpumpe.  Zeitsclir.  f.  Instiunieutenkunde  Bd.  13,  S.  93.  Jaiiresbericht 
des  Gôrzer  Gymnasiuras  vom  Jahre  1883. 

**)  S.  Zeitscbrift  f.  Instrumentenkunde  Bd.  16,  S.  65  f. 


vollkonimneie  halteu,  mit  Vacmininieter  gebiauclien,  dann  wiid  dièses  am  besten  fix 
mit  der  Pumpe  verbuuden. 

6.  Die  VergroBerung  der  Vacnumiaiime  durcli  das  kleiue  Vacuummeter  kommt 
fiir  die  Blutentgasung  durchaiis  nicht  als  Nachtbeil  in  Betracht.  Sic  befragt  bei  der 
beschriebenen  Punipe  nur  etwa  200  c)>i^  gegen  2V4  Liter  Rauminlialt  der  librigen  Pumpea- 
rauttie.  Bekauntlicb  wirkt  aber  VergroJ3eruug  der  Vacuumraume  s  e  h  r  g  ii  n  s  t  i  g  auf 
die  rasche  Entgasung  des  Blutes. 

7.  Was  die  — ■  iibrigens  an  der  montierten  Pumpe  vornelimbare  —  Reinigung  des 
nComplicierten"  Falirohres,  die  bei  der  Blutentgasung  „reclit  bautig"  notbwendig  werden 
soll,  betrifft,  so  erscheint  es  wobl  kauui  notbwendig  zu  bemerken,  dass  das  FaHrohr 
mit  dem  Blute  gar  nichts  zu  tbun  liât  und  nur  reine,  volistandig  getrocknete  Gase 
aufnimmt;  auch  die  von  Kablbaum  supponierte  sonstige  Verunreinigung  des  Queck- 
silbers  vermeiden  wir  volistandig. 

Zum  Scblusse  konnen  wir  aber  Herrn  Prof.  Kablbaum  docb  einen  leicbten  Vorwurf 
nicbt  ersparen,  und  der  ist,  dass  er  iiber  unsere  Einrichtungen  so  abspricbt,  ohne  je 
unsere  Pumpe  unter  den  Handen  gebabt  zu  baben.  Es  ist  uns  aucb  nicbt  bekannt,  dass 
sicb  Herr  Prof.  Kablbaum  mit  Blutentgasuugsversucben  bescbaftigt  bat. 

Wir  glauben  dcn  Pbysiologen  groiSe  Vorsicht  anratben  zu  sollen,  dass  sic  sich 
nicbt  einer  Enttauscbung  aussetzen  im  Vertrauen  auf  die  Eintacbbeit,  welcbe  Herr  Prof, 
Kablbaum  der  Pumpe  zu  pbysiologiscben  Zwecken  nacbriibmt,  die  er  nun  zu  unserer 
Ûberrascbung  selbst  zu  liefern  erklart,  von  welcber  er  aber  vorsicbtigerweise  nicbts 
aufiibrt  als  das  aufgebogene  Robr  und  das  Endionieter.  Da  dièse  allein  nicbt  das  Wesen 
der  flir  pbysiologisclie  Zweeke  umgebauten  Punipe  ausmacben  und  nicbt  ausmacben 
konnen,  friigt  man  sicb  billig  xim  das  wo?  um  das  wie  ?  und  wober?  aller  iibrigeu  fiir 
eine  Blutgaspumpe  nolbwendigen  Einricbtungen  der  sogenannten  einfacben  Punipe,  die 
nun  Kablbaum  plotzlicb,  nacbdem  wir  unsere  Mitwirkung  yersagt,  man  mocbte  fast 
meinen  als  Trutzpumpe  in  Scène  setzen  will. 

Wir  balten'die  Sacbe  biemit  fiir  vollkommen  geklart:  Weil  wir  nicbt  willig  waren, 
braucbt  nun  Prof.  Kablbaum  Gewalt!  Jeder  wird  aber  erseben,  dass  die  Pumpe  zuerst 
bier  fiir  die  Blutentgasung  eiugericbtet  und  benlitzt  worden  ist.  Wir  seben  darauf  nicbt 
selbstgefallig  wie  auf  eine  groCe  Tbat,  aber  es  ist  einmal  so,  und  Wabrbeit  muss  aucb 
in  diesem  Falle  Wabrbeit  bleiben.  Mogen  nun  andere  die  Einricbtungen  erproben  und 
dann  iiber  ibre  ZweckmaBigkeit  urtbeileu.  Wir  werden  weiteren  Discussionen  ans  dem 
Wege  geben  ;  es  liegt  uns  ja  jedes  gescliaftlicbe  Interesse  vollkommen  feru. 


Graz,  am  12.  Mai  1896. 


Im  Selbstverlage  von  Prof.  A.  RoUett  Tind  Dr.  O.  Zoth  in  Graz.  —  ,Styria',  G-raz. 


[Beprinted  from  Science,  N.  S.,  Vol.  VI.,  No.  155,  Pages  896-902  and  No.  166,  Pages 
933-9^8,  December  17th  and  2^t.h,  1897.'] 


CHARACTERS,  CONGENITAL  AND  ACQUIRED. 

c 


The  characters  of  a  living  organisai, 
plant  or  animal,  are  usually  grouped  by 
biologists  under  two  beads,  tbe  congénital, 
or  inborn,  and  tbe  acquired.  But  bitberto 
no  systematic  attempt  bas  beep  made  to 
give  précision  to  tbese  terms— to  definepre- 
cisely  wbat  we  mean  by  thém,  and  in  tbe 
case  of  any  particular  organism  to  ascer- 
tain  exactly  wbicb  of  its  cbaracters  are  in- 
born  and  wbicb  acquired.  I  know  notbing 
in  tbe  wbole  range  of  science  wbicb  promises 
to  tbe  tbinker  more  immédiate  and  solid 
results  tban  tbis  strangely  neglected  field 
of  investigation.  For  example,  bad  it  re- 
ceived  tbe  attention  it  deserved,  it  is  proba- 
ble tbat  tbe  great  controversy  as  to  tbe 
transmissibility  of  acquired  traits  between 
tbe  Neo-La,marckian  and  Darwinian  schools 
would  long  ago  bave  ceased,  since  only 
after  it  bas  been  definitely  determined 
wbetber  tbis  or  tbat  trait  is  inborn  or  ac- 
quired can  tbe  fact  of  its  transmissibility 
or  non-transmissibility  profitably  be  used 
as  an  argument  for  or  against  tbe  La- 
marckian  doctrine.  Tbis  precisely  tbe  dis- 
putants bavenot  done — an  assertion  I  sball 
justif}'  presently.  To  deal  witb  my  subject 
adéquate! one  sbould  bave  tbe  powers  of 
a  Darwin  or  a  Herbert  Spencer  ;  if,  bowever, 
I  can  contrive  to  direct  attention  to  it  I 
sball  be  well  content. 

An  inborn  variation  may  be  defined  as 
one  wbicb  arises  in  an  organism  owing  to 
changes  previously  produced  by  tbe  action 
of  tbe  environment  in  tbe  germ  cell  (or 
pair  of  germ  cells)  wbence  it  sprang.  A.S 
inborn  variations  are  admittedly  transmis- 
sible,  ail  inborn  cbaracters  must  bave  arisen 


tbus  in  tbe  ancestry*  and,  deductively,  it 
must  follow,  as,  indeed,  may  easily  be 
proved  inductively,t  tbat  cbanges  in  a 
germ  cell  tend  to  be  reproduced  in  its  de- 
scendant germ  cells,  for  wbicb  reason  tbe 
organisms  tbat  arise  from  tbem  tend  also 
to  reproduce  tbe  inborn  variations  of  tbe 
parent  organism. 

An  acquired  cbaracter  may  be  defined  as 
one  wbicb  arises  in  tbe  organism  owing  to 
cbanges  produced  by  tbe  action  of  tbe  en- 
vironment, not  on  tbe  germ  cell,  but  on 
tbe  somatic  cells  derived  from  it.  If  ac- 
quired modifications  are  transmissible,  tben 
cbanges  in  tbe  somatic  cells  must  tend  so  to 
modify  tbe  germ  cells  associated  witb  tbem 
tbat,  as  a  conséquence,  tbe  organisms  tbey 
proliferate  into  tend  to  reproduce,  as  inborn 
cbaracters,  tbe  particular  variations  wbicb 
were  acquired  by  tbe  parent  organism. 

I  dare  say  tbat  tbe  above  définitions  will 
be  objected  to  by  some  of  my  readers,  but 
lamin  bopes  tbat,  on  considération  of  wbat 
follows,  tbe  majority  will  assent  to  tbem  as 
indicating  pretty  correctly  wbat  we  really 
mean  by  tbe  terms  '  inborn  '  and  '  acquired.' 
I  do  not  bere  propose  to  discuss  tbe  ques- 
tion as  to  wbetber  acquired  modifications 

*  That  is,  if  we  accept  the  Neo-Darwinian  doctrine. 

t  Ail  unicellular  organisms  are  germ  cells  ;  that 
is,  they  are  ail  capable  of  continuing  the  species. 
When  modifled  by  the  action  of  the  environment 
they  tend  to  transmit  their  modifications  to  descend- 
ant organisms,  as  has  been  abundantly  proved  by 
bacteriologists.  A  striking  example  is  afïorded  by 
the  organism  which  produces  small-pox.  If  trans- 
ferred  to  the  covr  it  becomes  so  modified  in  the  nev? 
environment  that  it  ever  afterwards  causes  in  man, 
not  small-pox,  but  cow-pox. 
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are  transmissible  ;  I  bave  clone  it  at  leugth 
elsewhere,  and  my  présent  object  is  ratber 
to  differentiate  accurately  between  tbe  ac- 
quired  and  the  congénital,  and  to  ascertain 
the  parts  played  by  them  respectively  in 
theorganic  world.  I  may,  in  passing,  how- 
ever,  notice  one  or  two  points  wbich  bave 
been  fréquent  sources  of  confusion  and  tbe 
considération  of  wbich  may  belp  to  bring 
tbe  meaning  I  intend  my  définitions  to  bear 
clearly  before  the  mind. 

It  bas  often  been  maintained  by  Neo- 
Lamarckians  tbat  important  modifications 
in  tbe  soma  (e.  g.,  tbe  eflfects  of  disease) 
must  aifect  tbe  associated  germ  cells,  and 
tliat  tberefore  acquired  modifications  must, 
to  some  extent,  be  transmissible.  *  Tbey 
miss  tbe  point  at  issue.  It  is  not  denied 
tbat  changes  in  the  germ's  environment  {i. 
e.,  in  the  body  of  the  parent)  may  resuit  in 
modifications  in  the  organism  into  wbich 
the  germ  subsequently  proliférâtes,  but  it 
is  strenuously  denied  tbat  acquii-ed  modifi- 
cations in  the  parent  tend  specially  so  to 
modify  the  germ  as  to  cause  the  organism 
into  wbich  it  subsequently  proliférâtes  to 
reproduce  congenitally  the  particular  modi- 
fication wbich  the  parent  acquired.  Again, 
supposing  some  cause  (e.  g.,  disease)  pro- 
duced  a  modification  (e.  g.,  cavities  in  the 
lungs)  in  the  soma  and  tbat  subsequently, 
in  tbe  absence  of  the  cause,  the  oflfspring 
developed  the  modification  ;  even  this 
would  not  constitute  an  absolute  proof  of 
the  Lamarckian  doctrine,  thougb  it  would 
raise  a  presumption  in  favor  of  it.  For  it 
must  be  remembered  tbat  it  is  not  asserted 
tbat  a  force  acting  on  an  organism  cannot 
produce  such  a  change  in  tbe  germ  as  will 
cause  the  organism  into  wbich  it  develops 

*  "  The  germ  is  a  unicellular  organism  and  tbere- 
fore it  sliould  be  modifiable  in  accordance  witb  its 
environment.  Sucli  environment  would  be  différent 
in  tbe  body  of  a  sedentary  clerk  and  a  bard-working 
agricultural  laborer,  and  on  tbis  bypotbesis  tbe  off- 
spring  in  thèse  cases  would  be  différent."  (S.  S. 
Buckraan,  Natura}  Science,  Mareb,  1897,  p.  189.) 


to  exhibit  a  variation  similar  to  tbe  modi- 
fication produced  by  the  force  in  the  parent, 
but  tbat  it  is  asserted  tbat  this  coïncidence, 
this  mere  coïncidence,  must,  from  the  nature 
of  the  case,  be  extremely  rare,  so  very 
rare  tbat,  as  factors  in  évolution,  such  ap- 
parent, but  only  apparent,  transmission  of 
acquired  traits  may  practically  be  ignored, 
Only  after  it  had  been  shown  tbat  clear  and 
indubitable  cases  of  reproduction  by  the 
offspring  of  the  parents'  modification  were 
not  uncommon  in  nature  could  the  truth  of 
the  Lamarckian  doctrine  be  accepted  as 
proven . 

Watching  the  multiplication  of  an  in- 
fusorian  (Stylonychia  Pustulata),  Maupas 
observed  tbat,  after  two  of  thèse  had  con- 
jugated,  the  resulting  fertilized  cell  divided 
and  redivided  many  times  without  conjuga- 
tion  again  occurring,  but  tbat  if,  after  a 
certain  pretty  definite  number  of  cell-di- 
visions,  conjugation  did  not  again  occur, 
the  race  ultimately  died  out.  He  found, 
moreover,  tbat  the  descendants  of  a  conju- 
gated  pair  did  not  conjugate  among  them- 
selves,  but  only  witb  the  descendants  of 
anotber  conjugated  pair.  Ail  this  is  the 
rule  among  higher  plants  and  animais. 
Tbe  ovum  and  the  sperm  are  unicellular 
organisms.  After  conjugation  tbey  divide 
and  redivide  many  times  without  conjuga- 
tion again  occurring  among  tbe  descendant 
cells.  But  thèse,  like  the  infusorians,  if 
tbey  do  not  conjugate,  ultimately  die  out. 
Most  of  them  (i.  e.,  the  somatic  cells)  are 
incapable  of  conjugation,  while  such  of 
them  as  are  capable  of  conjugation  (i.  e., 
the  germ  cells)  conjugate  only  witb  cells 
from  anotber  body  (t.  e.,  cell  family  ) .  There 
are,  as  is  well  known,  exceptions  to  tbe 
above  ;  uneuding  reproduction  may  occur 
without  conjugation,  as  among  such  plants 
as  are  propagated  by  slips  or  suckers,  and 
self-fertilization  also  occurs,  but  the  gênerai 
rule  is  as  I  bave  stated.  A  multicellular 
plant  or  animal  in  the  successive  stages  of 
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its  development  is  therefore  the  homologue, 
not  of  the  remote  ancestral  unicellular 
organism,  but  of  ail  those  successive  généra- 
tions of  unicellular  organisais  which  inter- 
vene  between  one  act  of  conjugation  and 
the  next. 

Unlike  the  cell  descendants  of  a  conju- 
gated  unicellular  organism,  the  cell-descend- 
ants  of  a  conjugated  germ  diflfer  from  it^ 
and  from  one  another,  in  that  they  undergo 
diflferentiation  along  certain  definite  lines 
(into  nerve,  muscle,  bone,  etc.),  the  germ 
cells  being  so  specialized  that  the  cell-com- 
munities  which  spring  from  them  are  very 
like  the  cell-community  of  which  they  were 
cell-members,  for  which  reason  a  man,  for 
instance,  is  like  his  parent.  Moreover,  the 
cell- descendants  of  the  conjugated  germ 
dififer  from  the  cell-descendants  of  the  con- 
jugated unicellular  organism  in  that  they 
remain  adhèrent,  and  in  that,  in  différent 
lines  of  descent,  they  multiply  at  différent 
though  definite  rates.  Did  the  cell-descend- 
ants of  the  germ  ail  multiply  at  an  equal 
rate,  a  solid  spherical  mass  of  cells  would,  of 
course,  resuit;  whereas,  owing  to  différences 
in  their  rates  of  multiplication,  the  shape 
of  multicellular  plants  and  animais  are  ir- 
regular  (i.  e.,  not  spherical).  But,  though 
thèse  rates  of  multiplication  in  différent 
lines  of  descent  are  pretty  definite  in  every 
species  of  plant  and  animal,  they  differ 
widely  in  différent  species,  whence  arise 
différences  in  shape  betwixt  one  species  and 
another.  An  ox,  for  instance,  differs  in 
shape  from  a  man  because  in  it  the  cells  in 
différent  lines  of  descent  do  not  multiply 
at  the  sa  me  rate  as  in  the  man. 

We  cannot  doubt  that,  when  first  multi- 
cellular organisras  were  evolved  from  uni- 
cellular, ail  the  cells  constituting  the  mass 
were  morphologically  and  physiologically 
similar,  and  that,  therefore,  like  the  ances- 
tral unicellular  organism,  every  cell  was 
capable  of  performing  ail  the  functions  of 
life — food-getting,  locomotion,  reproduction 


of  the  race,  etc.  Later,  as  a  resuit  of 
natural  sélection,  diflferentiation  appeared 
among  the  adhèrent  cells  of  the  communit}', 
some  taking  on  one  function  and  some  an- 
other, till  at  length  a  high  degree  of  dif- 
ferentiation  resulted,  and  the  reproduction 
of  the  race  was  delegated  to  the  germ  cells. 

As  I  bave  already  indicated,  among  the 
unicellular  organisms  every  cell  is  a  germ 
cell,  and  as  such  is  capable  of  continuing 
the  race.  Among  low  multicellular  organ- 
isms this  power  persists  in  many  cells,  and 
the  environment  décides  whether  it  shall 
be  exercised  or  not  ;  thus,  if  almost  any 
fragment  of  a  sponge  be  bedded  out  it  will 
proliferate  into  a  complète  individual.  It 
persists  longer  in  plants  than  in  animais  ; 
thus  from  a  fragment  of  bégonia  leaf  may 
arise  an  entire  individual  capable  of  con- 
tinuing the  race;  the  cells  are  being  turned 
from  their  original  destiny  by  a  change  in 
the  environment.  But  among  the  higher 
plants  this  power  of  reproducing  the  entire 
individual  by  means  of  cells  other  than 
germ  cells,  or  what  may  normally  pro- 
liferate into  germ  cells,  is  yery  exceptional. 
AU  that  commonly  persists  is  the  power  of 
reproducing  from  such  fragments  of  the 
complète  organism  as  contain  cells,  which 
might  normally  proliferate  into  germ  cells, 
the  parts  wauting  to  render  the  fragment  a 
complète  organism.  Thus  a  géranium  slip 
(for  instance)  contains  cells  which  nor- 
mally (  t.  e.,  when  the  branch  remains  part 
of  the  plant)  proliferate  into  germ  cells  ;  if 
this  branch  be  bedded  out  as  a  slip  it  pro- 
duces the  roots  which  are  needed  to  cou- 
vert it  into  a  complète  organism  of  its 
species.  Here  germ  cells  are  not  produced 
from  cells  not  destined  to  that  purpose  as 
in  the  bégonia  leaf,  but  lost  parts  are  repro- 
duced  by  what  may  be  termed  (and  in  fact 
is)  an  exaggerated  process  of  healing.  In 
other  plants  the  power  of  reproducing  lost 
parts  is  présent  in  a  much  smaller  scale, 
and  only  comparatively  trifling  injuries  are 
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healed  ;  i.  e.,  a  small  fragment  cannot  repro- 
duce  the  whole,  though  the  whole  can  repro- 
duce  lost  fragments.  Among  animais,  ow- 
ing  to  the  greater  specialization  of  the  cells 
and  the  more  complex  condition  under 
which  they  live,  this  power  of  reproducing 
lost  parts  is  présent  in  gênerai  to  a  much  less 
estent  than  among  plants.  Low  in  the  scale, 
as  we  see,  a  fragment  of  sponge,  for  instance, 
can  reproduce  the  whole.  Higher  in  the 
scale,  a  starfish  can  reproduce  a  ray,  a  lob- 
ster  a  claw,  a  lizard  its  tail,  and  so  forth, 
but  none  of  thèse  parts  can  reproduce  the 
whole;  that  is  donc  solely  by  germ  cells. 
Higher  yet,  as  among  birds  and  mammals, 
the  power  of  reproducing  lost  parts  is  com- 
paratively  very  trifling;  important  and  com- 
plex parts  cannot  be  restored.  Wounds 
and  mutilations  are  healed,  but,  if  serions, 
very  imperfectly,  for  only  scar  tissue  re- 
places the  normal  tissues  which  were  lost. 

We  see,  then,  that  the  reproduction  of 
lost  parts,  whether  it  be  on  a  very  great 
and  perfect  scale,  as  when  a  fragment  re- 
produces  a  whole  as  in  a  sponge,  or  whether 
it  be  on  a  very  small  and  imperfect  scale, 
as  when  a  wound  is  healed  in  one  of  the 
higher  animais,  is  a  process  of  the  same 
order.  Now,  we  speak  of  a  scar  in  man, 
for  example,  as  an  acquired  character  ;  but 
who  would  dream  of  speaking  of  ail  that 
which  is  reproduced  by  the  fragment  of  a 
sponge  or  a  bégonia  leaf  as  a  character  ac- 
quired by  the  fragment.  Moreover,  when 
one  of  the  higher  animais  is  mutilated,  as 
when  a  dog  loses  his  tail,  we  lump  to- 
gether  both  the  mutilation  and  the  tissue 
with  which  the  lost  part  is  replaced  (i.  e., 
the  scar)  as  a  single  acquired  character. 
But,  even  if  we  should  agrée  for  conven- 
ience  to  regard  the  scar  as  an  acquired 
character,  surely  the  mutilation  ought  not 
to  be  so  designated,  but  should  rather  be 
termed  (as  I  venture  to  suggest)  anenforced 
character.  We  see,  moreover,  that  the 
power  of  reproducing  lost  parts  to  a  greater 


or  less  extent  persists  throughout  organic 
nature,  but  that  this  power  is  vastly  greater 
low  in  the  scale  than  higher.  In  other 
words,  if  we  agrée  to  regard  such  reproduc- 
tions as  acquired,  observation  proves  that 
the  power  of  acquiring  them  is  very  much 
greater  low  in  the  scale  (e.  g.,  sponge)  than 
it  is  higher  (e.  g.,  man). 

On  the  other  hand,  there  is  another  class 
of  acquired  characters — perhaps  the  only  class 
to  which  the  term  should  properly  be  applied — 
the  power  of  acquiring  which  is  greatest 
among  the  highest  animais,  and  apparently 
is  little  or  not  at  ail  présent  among  the 
lower  animais,  nor  in  the  whole  of  the 
plant  world.  I  speak  of  such  characters  as 
arise  as  a  resuit  of  exercise  and  use,  as,  for 
instance,  the  increased  muscular  power  of 
an  athlète.  In  the  plant  world  no  charac- 
ters can,'of  course,  be  acquired  as  a  response 
to  the  stimulation  of  exercise  and  use. 
Plants,  therefore,  of  necessity,  attain  their 
full  development  in  the  absence  of  ail  other 
stimulation  than  such  as  is  supplied  by 
sufficient  foodand  warmth.  Of  such  plant- 
like  animais  as  sponges  the  same  also,  of 
necessity,  is  true.  It  is  true,  with  possi- 
ble exceptions,  even  of  such  active  ani- 
mais as  iasects.  Thus  a  pupa  may  de- 
velop  into  a  perfect  insect  while  lying 
quiescent.  The  lower  vertebrates,  such  as 
fish  and  reptiles,  have  also  little  or  no  power 
of  developing  in  response  to  the  stimulation 
of  use  and  exercise  ;  apparently  they  are 
able  to  grow  into  normal,  adult  animais  in 
its  absence  ;  thus  if  a  tadpole  finds  its  way 
through  a  crevice  into  a  small  cavity,  and 
is  able  to  obtain  sufiBcient  food,  it  develops 
into  a  normal  frog,  though  it  leads  a  purely 
végétative  life.  Higher  yet  in  the  scale 
among  birds  and  mammals,  and  most  of  ail 
among  the  highest  mammals,  the  animal 
attains  its  full  development,  as  regards 
many  structures,  only  in  response  to  the 
stimulation  of  exercise  and  use  ;  thus,  for 
instance,  if  the  limb  of  an  infant  be  locked 
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by  paralysis  or  by  a  joint  disease  so  that  it 
cannot  be  used  it  does  not  develop  into  an 
adult  limb.  Now,  if  a  '  normal  '  man  takes 
a  more  than  ordinary  amount  of  exercise 
he  gets  a  more  than  ordinary  development 
of  varions  structures,  as  happens  in  the 
case  of  the  blacksmith's  arm.  This  extra 
development  is  regarded  by  biologists  as 
'  abnormal  '  and  is  rightly  termed  '  ac- 
quired.'  But,  as  we  see,  the  '  normal  '  de- 
gree  of  development  is  attained  only  as 
a  response  to  exercise  (i.  e.,  stimulation), 
similar  in  kind  though  less  in  amount. 
Therefore,  it  is  clear  that  the  full  development  of 
the  normal  adult  arm,  as  well  as  many  other  impor- 
tant structures,  is  acquired,  differing  in  this 
from  eyes,  ears,  teeth,  nails,  etc.,  which  are 
wholly  inborn,  and  do  not  owe  their  devel- 
opment in  the  least  to  use  and  exercise. 
In  fact,  on  considération,  I  think  it  will  be 
found  that  adult  man  ditFers  physically 
from  the  infant  almost  wholly  in  characters 
which  are  acquired,  not  in  those  which  are 
inborn.  In  teeth,  hair,  skull-bones,  gén- 
ital organs,  and  in  some  other  respects,  he 
difl'ers  from  the  infant  as  regards  inborn 
characters  ;  but  as  regards  almost  ail  the 
structures  of  the  trunk  and  limbs,  and 
most  of  those  of  the  head,  the  différence  is 
in  characters  which  have  been  acquired  by 
the  adult  as  a  response  to  the  stimulation 
of  exercise  and  use.  Thus  the  limbs  de- 
velop wholly  in  response  to  use,  the  heart 
and  arteries  develop  within  certain  limits 
in  proportion  to  the  strain  put  on  them,  as 
also  do  the  lungs  and  their  accessory  mus- 
cles, as  well  as  the  bony  attachments  of  the 
latter.  The  muscles,  arteries,  nerves,  etc., 
of  the  head  and  neck  also  develop  in  re- 
sponse to  the  same  stimulation.  Moreover, 
the  normal  standard  of  development  is 
maintained  only  as  a  response  to  this  stim- 
ulation (i.  e.,  use,  exercise),  for  example, 
when  not  used,  the  muscles  with  their  co- 
ordinated  structures  atrophy  and  tend  to 
disappear,  as  in  the  case  of  a  paralyzed 


limb.  It  may  be  added  that  it  is  probable 
that  even  the  infantile  standard  of  de- 
velopment is,  to  some  extent,  acquired 
under  the  stimulus  of  fœtal  movements  in 
utero. 

In  upholding  the  doctrine  of  the  trans- 
missibility  of  acquired  modifications  much 
stress  has  been  laid  by  Mr.  Herbert  Spencer 
and  others  on  the  exquisite  coordination  of 
the  multitudinous  parts  of  the  high  animal 
organism.  They  maintain  that  this  co- 
ordination afifords  décisive  proof  of  the 
Lamarckian  theory,  the  line  of  argument 
being  as  follows  :  It  is  not  probable  that 
ail  the  many  structures  of  a  high  animal 
can  ever  have  varied  favorably  together 
(as  compared  to  the  parent)  in  any  indi- 
vidual  animal.  It  is  unbelievable  that  they 
can  ail  have  varied  favorably  génération 
after  génération  in  a  line  of  individuals.  A 
chain  is  only  as  strong  as  its  weakest  link. 
A  favorable  variation,  say  a  larger  horn  in 
the  elk,  if  unaccompanied  by  correspond- 
ing  variation  in  ail  the  thousand  parts  (in 
head,  neck,  trunk,  limbs)  coôrdinated  with 
it,  would  be  useless,  and  even  burdensome. 
In  other  words,  if  a  single  structure  (muscle, 
bone,  ligament,  etc.  )  of  ail  those  associated 
with  it  failed  to  bear  the  strain  of  the 
larger  horn,  this  variation  would  not  favor 
survival,  but,  on  the  contrary,  be  a  cause 
of  élimination.  Tlierefore,  say  thèse 
thinkers,  the  évolution  of  high  multi- 
cellular  animais  cannot  be  attributed  to  the 
accumulation,  during  générations,  of  inborn 
variations  alone,  but  must  in  part  be  at- 
tributed to  the  accumulation,  during  géné- 
rations, of  the  efifects  of  use  and  disuse,i.  e., 
to  the  accumulation  of  acquired  varia- 
tions. 

But  variations  acquired  as  a  resuit  of  use 
and  disuse  are  plainly  never  transmitted. 
Thus  an  infant's  limb  never  attains  to  th^ 
adult  standard  except  in  response  to  the 
same  stimulation  (exercise)  as  that  which 
developed  the  parent' s  limb.    The  same  is 
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true  of  ail  the  other  structures  whicli  in  the 
parent  underwent  development  as  a  resuit 
of  use,  or  subséquent  retrogression  in  the 
absence  of  it.  Thèse,  like  the  limbs,  do  not 
develop  or  retrogress  in  the  infant  except  as 
a  resuit  of  similar  causes.  Plainly,  then, 
what  is  transmitted  to  the  infant  is  not  the 
modification,  but  only  the  power  of  aequiring 
it  utider  similar  circumstances — a  power  which 
lias  undergone  such  an  évolution  in  high 
animal  organisms  that,  as  I  say,  in  man, 
for  instance,  almost  ail  the  development 
changes  which  occur  between  infancy  and 
manhood  are  attributable  to  it.  It  follows, 
therefore,  that  the  exquisite  coordination 
of  ail  the  parts  of  a  high  animal  is  not 
due  to  the  inherited  efFects  of  use  and  dis- 
use,  but  to  this  great  power  of  aequiring 
modifications  along  certain  definite  lines  ; 
so  that  if  an  animal  varies  in  such  a  way 
as  to  have  one  of  its  structures  (e.  g.,  horn, 
a  structure  which  is  wholly  inborn)  larger 
than  in  the  parent,  then  ail  the  other  struc- 
tures associated  with  it,  owing  to  the 
increased  strain  (i.  e.,  the  increased  stimu- 
lation) put  on  them,  undergo  a  correspond- 
ing  modification,  and  thus  préserve  the 
harmony  of  ail  the  parts  of  the  whole. 
So  also  if  the  horn  (for  instance)  be  smaller 
than  in  the  parent,  the  lesser  strain  placed 
by  it  on  associated  structures  causes  thèse 
also  to  develop  less  than  in  the  parent, 
whereby  again  the  harmony  of  the  whole  is 
preserved. 

I  have  dwelt  at  greater  length  on  this 
neglected  subject  of  acquired  characters 
(properly  so-called)  elsewhere,*  but  I  think 
I  have  said  enough  even  here  to  demon- 
strate  its  immense  importance.  The  power 
of  aequiring  fit  modifications  in  response  to 
appropriate  stimulation  is  that  which 
especially  dififerentiates  high  animal  organ- 
isms from  low  animal  organisms.  f  With- 

*  Vide  2he  Présent  Evolution  of  Man,  pp.  108-21. 
t  The  truth  of  this,  as  we  shall  see,  is  made  par- 
ticularly  manifest  by  the  study  of  mind. 


ont  this  power  and  the  plasticity  which  re- 
sults  from  it  the  multitudinous  parts  of 
high  animais  could  not  well  be  coordi- 
nated,  and,  therefore,  without  it  their  évo- 
lution could  scarcely  have  been  possible. 
Indeed,  it  is  not  too  much  to  say,  so  vitally 
important  is  this  power  to  the  higher  ani- 
mais, that,  as  regards  them,  the  chief  aim 
(if  I  may  use  the  expression)  of  natural 
sélection  has  been  to  evolve  it.  But,  since 
this  power  of  developing  in  response  to  the 
stimulation  of  use  opérâtes  maiuly  along 
certain  definite  lines,  which  are  not  quite 
the  same  in  every  species,  the  différent 
species  difîer  as  regards  size  and  shape,  not 
only  in  characters  which  are  inborn,  but 
also  in  those  which  are  acquired.  Thus  an 
ox  difîers  in  size  and  shape  from  a  man  not 
alone  in  inborn  characters,  but  also  in 
characters  which  are  acquired  as  a  resuit 
of  exercise  and  use.  The  structures  of  both 
the  ox  and  man  develop  in  response  to  ap- 
propriate stimulation,  but  not  quite  in  the 
same  direction,  nor  in  the  same  proportion, 
nor  to  the  same  degree  ;  hence,  to  some  ex- 
tent  the  différences  in  size  and  shape  be- 
twixt  the  two  animais.  Consider,  for  in- 
stance, the  hind  limbs  of  the  ox  and  man  : 
in  both  thèse  grow  greatly  as  a  response  to 
the  stimulation  of  exercise,  but  the  lines  of 
growth  being  somewhat  différent  the  limbs 
do  not  approximate  in  shape  and  size. 
Presently,  when  we  consider  mind,  we 
shall  realize  even  more  strikingly  the  im- 
portance of  our  subject,  and  perceive  how 
deeply  it  concerns  many  fields  of  thought 
and  investigation  which  have  greatly  in- 
terested  mankind  in  ail  âges  ;  but  I  have 
still  something  more  to  say  as  regards 
physical  characters,  though  it  is  not  possi- 
ble in  the  space  allotted  me  to  do  full 
justice  to  the  thème. 

Acquired  physical  characters  (properly 
so  termed)  may  involve  not  only  quantita- 
tive changes,  which  alone  we  have  as  yet 
considered,  but  qualitative  changes  also. 
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Here,  again,  a  wide  field  for  investigation 
présents  itself.  For  example,  in  man  exer- 
cise does  not  merely  cause  a  muscle  to  in- 
crease  in  size  ;  it  occasions  besides,  as  in 
athlètes  after  training,  an  increase  in  effi- 
ciency  (i.  e.,  in  the  power  and  duration  of 
contraction),  which  is  greatly  ont  of  pro- 
portion to  the  increase  in  size.  Intermit- 
tent friction  or  heat  or  other  irritant  (e.  g. , 
Chemical)  not  merely  causes  the  skin  to 
thicken,  as  in  corns  and  callosities  ;  it  ren- 
ders  it  denser  also.  Again,  stimulation 
(that  is  use)  may  resuit  in  change  which 
is  wholly  qualitative.  Thus  eyes  which, 
when  unaccustomed  to  the  task,  are  ren- 
dered  sore  by  the  continued  scrutiny  of 
small  objects  (e.  g.,  print,  as  in  the  case  of  an 
adult  learner)  may  by  practice  be  trained, 
without  apparent  physical  change,  to  endure 
this  proceeding  without  damage.  Most  of 
thèse  qualitative  changes  are  best  studied 
in  connection  with  mind,  but  there  is  one 
séries,  of  vast  importance  to  the  higher 
animais,  and  especially  to  man,  which  is 
entirely  physical,  and  to  which  I  may,  in 
conclusion  of  this  part  of  my  subject,  draw 
attention.  I  allude  to  the  power  which 
Natural  Sélection  has  developed  in  high 
animais  of  acquiring  capabilities  of  resist- 
ing  varions  poisons,  particularly  those  of- 
fensive and  défensive  poisons  (toxins) 
which  are  secreted  by  varions  plants  and 
animais.  Thus  men  acquire  greatly  in- 
creased  powers  of  '  tolerating  '  nicotine  and 
opium,  which  are  toxins  secreted  respectively 
by  the  tobacco  and  poppy  plants  to  protect 
them  from  organisms  to  which  they  are 
liable  to  fall  a  prey.  Thus  also  man  may 
acquire  the  power  of  '  tolerating  '  the  poisons 
of  varions  species  of  parasitic  micro-organ- 
isms  which  afflict  him  and  the  higher 
animais,  and  which  are  the  cause  of  that 
great  class  of  diseases  known  as  zymotic. 
Thèse  toxins,  also,  are  défensive  products 
by  means  of  which  the  pathogenic  organ- 
isms ward  off  the  attacks  of  the  phagocytes 


in  the  blood  of  the  host  by  which  they  are 
liable  to  bedestroyed.  *  When  the  phago- 
cytes, through  expérience  of  the  toxin,  ac- 
quire the  power  of  tolerating  it  they  de- 
stroy  the  microbes  whereby  acquired  immu- 
nity  is  achieved,  as  in  chicken-pox,  measles, 
scarlatina,  small-pox,  typhoid,  etc.  With- 
out this  power  of  acquiring  immunity 
(temporary  or  permanent)  there  could  be 
no  recovery  from  such  a  disease  as  measles, 
for  instance  ;  and  therefore,  since,  unlike 
malaria,  for  instance,  most  of  thèse  dis- 
eases pass  from  one  infected  person  to  an- 
other,  and  are  for  that  reason  diseases  of 
comparatively  dense  populations.  Without 
this  power  of  acquiring  immunity  no  dense 
populations  could  exist.  In  other  words, 
if  this  power  of  acquiring  immunity  had 
not  been  evolved  in  man,  civilization  would 
have  been  impossible. 

I  have  said  that  the  power  of  acquiring 
physical  traits  does  not  exist  among  low 
animais,  or,  if  it  existe,  does  so  in  propor- 
tion as  they  are  lowly  placed  in  the  scale 
of  life,  to  an  extent  very  small  as  compared 
to  its  development  among  high  animais.  If 
I  am  right  as  to  this,  low  animais  (e.  g., 
iuvertebrates)  should  be  incapable  or  little 
capable  of  acquiring  immunity  against 
zymotic  disease.  I  am  not  aware,  how- 
ever,  that  any  observations  on  the  subject 
have  been  made. 

I  dare  say  that  many  who  read  the  fore- 
going  will  be  inclined  to  dispute  the  facts 
and  inferences  put  forward,  and  to  urge,  for 
instance,  that  I  have  not  established  any 
proof,  nor  even  brought  forwai'd  convinciug 
évidence,  of  the  truth  of  my  assertion  that 
low  animais  are  incapable,  or  less  capable 
than  high  animais,  of  acquiring  physical 
characters.  There  is,  in  truth,  no  literature 
to  which  I  can  appeal,  for  the  question  is 

*Vide  The  Présent  Evolution  of  Man,  pp.  199-32 
(Londou,  Chapman  &  Hall,  1896),  and  an  '  Address 
on  Acquired  Immunity,'  by  the  author,  Lancet,  Sep- 
tember  11,  1897. 
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entirely  new  ;  and  therefore,  also,  so  far  as 
I  am  aware,  no  experiments  directly  bear- 
ing  on  it  have  been  made.  Moreover,  in  the 
highest  animais  ail  acquired  physical  cliar- 
acters  are  merely  extensions  of  previously 
existing  inborn  characters.  Thus  tbe  limb 
of  an  infant,  which  is  compounded,  as  we 
may  suppose,  almost  entirely  of  tliat  which 
is  inborn,  grows  under  the  influence  of  ex- 
ercise and  use  into  an  adult  limb.  There 
is  a  sharp  dividing  line,  but  we  cannot  per- 
ceive  it  ;  and,  therefore,  as  regards  the  in- 
fant's  limb,  we  cannot  as  yet  say  where  the 
inborn  ends  and  the  acquired  begins.  But 
in  mind,  which  we  have  next  to  consider, 
the  case  is  often  very  différent.  There  the 
inborn  is  often  sharply  marked  oflf  from  the 
acquired,  and  we  shall  find  it  emphatically 
true  that  low  animais  are  infinitely  less 
capable  of  acquiring  mental  traits  than 
high  animais.  Whence,  reasoning  by  anal- 
ogy,  we  may,  with  some  confidence,  assert 
that  if,  as  regards  mind,  the  statement  is 
true,  in  the  absence  of  évidence  to  the  con- 
trary,  it  is  probably  true  also  as  regards  the 
physical  parts. 

Mind,  doubtless,  owes  its  origin  to  move- 
ment — to  the  necessity  for  coordinated 
movement  in  the  varions  parts  of  the  com- 
plex  cell-community  which  we  call  a  multi- 
cellular  animal.  Neither  mind  nor  nervous 
tissue,  the  organ  of  mind,  exists  in  plants, 
among  which  there  is  little  or  no  move- 
ment. So,  also,  low  in  the  animal  scale,  as 
among  sponges,  in  which  cells  are  not  co- 
ordinated to  perform  movements  en  masse, 
there  is  no  mind  nor  any  need  for  it.  Higher 
in  the  scale,  as  among  Cœlenterates,  in 
which  masses  of  the  cells  combine  to  per- 
form macroscopic  movements,  we  begin  to 
find  traces  of  nerve  tissue,  but  as  yet  there 
is,  so  far  as  we  are  aware,  no  mind.  Ail 
movement  apparently  is  purely  reflex,  Yet 
higher  in  the  scale,  as  among  the  Mollusca 
in  which  the  increasing  complexity  of  the  en- 
vironment  nécessitâtes  increasingly  complex 


coordinated  movements  of  masses  of  the 
cell-community,  the  nervous  mechanism 
by  means  of  which  this  coordination  is 
carried  out  becomes  still  more  developed 
and  complex,  and  mind  apparently  dawns. 
So  far  as  we  know,  consciousness  then  fîrst 
appears,  and  with  consciousness  the  rudi- 
ments of  instinct. 

I  have  else where  defined  instinct  as  "  the 
faculty  which  is  concerned  in  the  conscious 
adaptation  of  means  to  ends  by  virtue  of  in- 
born inherited  knowledge  and  ways  of 
thinking  and  acting."*  In  other  words,  in- 
stinct dépends  wholly  on  congénital  char- 
acters, and  not  in  the  least  on  those  which 
are  acquired.  This  définition  of  instinct  is 
far  différent  from  those  which  have  hitherto 
found  acceptance,  but  I  think  on  considéra- 
tion it  will  be  found  that  it  more  correctly 
describes  what  we  commonly  mean  by  the 
term  than  any  other  hitherto  put  forth. 
By  instinctive  action  do  we  not  mean  ac- 
tion which  is  independent  of  ail  previous 
expérience  and  therefore  of  acquirement? 
When  an  insect  secures  its  proper  food  in 
the  proper  way,  spins  a  cocoon,  mates  with 
an  individual  of  the  opposite  sex,  or  lays 
its  eggs,  with  fit  provision  for  the  future,  in 
an  appropriate  place,  does  it  not  act  solely 
by  virtue  of  inborn  inherited  knowledge 
and  ways  of  thinking  and  acting,  and, 
since  it  is  unguided  by  expérience,  not  in 
the  least  by  virtue  of  knowledge  and  ways 
of  thinking  and  acting  which  are  acquired  ? 
To  the  mind  of  every  naturalist  will  at  once 
occur  innumerable  instances  of  actions, 
some  of  them  extremely  complex  and  elab- 
orate,  performed  by  insects  and  other  com- 
paratively  low  animais,  in  which  expéri- 
ence can  play  no  part  ;  in  other  words, 
which  are  wholly  independent  of  acquired 
knowledge  and  ways  of  thinking  and  acting. 
By  means  of  instincts  animais  are  enabled 
to  place  themselves  in  harmony  with  an 
environment  infinitely  more  complex  than 

*  The  Présent  Evolution  of  Man,  p.  137. 
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that  to  which  reflex  action  alone  can  adapt 
tliem.  The  élément  of  consciousness  and 
its  outcome,  choice,  are  introduced.  The 
conscious  animal,  unlike  the  unconscious, 
is  enabled  to  choose  between  two  or  more 
courses,  to  which  two  or  more  instincts  im- 
pel  him.  Thus  the  maie  spider  approaches 
the  gigantic  female,  guided  by  both  the 
mating  and  life-preserving  instincts,  and 
ail  the  complications  of  his  subséquent 
conduct  are  due  to  his  power  of  choice  be- 
tween two  or  more  courses. 

Higher  in  the  scale,  concurrently  with 
the  évolution  of  the  power  of  acquiring 
physical  traits  (properly  so  called),  is 
evolved  the  power  of  acquiring  mental 
traits.  It  increases  in  successively  higher 
animais,  and  at  length,  in  the  highest  ani- 
mais, beeomes  of  such  importance  that  it 
overshadows  and  replaces  instinct,  which, 
since  it  no  longer  holds  a  commanding 
place  as  a  factor  in  survival,  undergoes 
great  retrogression.*  If  I  can  make  my 
readers  grasp  ail  that  is  implied  in  the 
above  I  think  they  will  admit  the  vast  im- 
portance I  have  claimed  for  my  subject— 
an  importance  which  is  not  only  from  the 
standpoint  of  the  man  of  science,  but  from 
many  other  standpoints,  such  as  those  of 
the  moralist,  the  sociologist,  the  statesman, 
the  philanthropist,  the  physician  and  others 
as  well. 

Let  us  contrast  two  animais  which,  for 
convenience,  we  may  regard  as  at  opposite 
ends  of  the  scale,  the  dragon-fly  and  man. 
Tennyson's  beautiful  lines  occur  to  me.  I 
quote  from  memory  : 

To-day  I  saw  the  dragon-fly 

Corne  from  the  wells  where  he  did  lie. 

*Just  as  physical  characters  {e.  g.,  limbs  of  serpent, 
lest  digits  of  liorse,  eye  of  proteus)  undergo  retrogres- 
sion  through  atavism,  wherebymore  and  more  remote 
aneestral  conditions  are  reverted  to  till  that  remote 
ancestral  character  is  reverted  to,  when  the  character 
did  not  exist.  Vide  The  Présent  Evolution  of  Blan, 
pp.  18-30. 


An  inner  impulse  rent  the  veil 
Of  his  old  husk.    From  head  to  tail 
Came  ont  clear  plates  of  sapphire  mail. 
He  dried  his  wings  ;  like  gauze  they  grew. 
O'er  crofts  and  pastures,  wet  with  dew, 
A  living  flash  of  light  he  flew. 

Physically,  like  other  low  animais,  the 
dragon-fly  does  not  develop  in  response  to 
exercises  and  use,  or,  if  he  does,  it  is  to  a 
very  small  extent  compared  to  higher  ani- 
mais. Natural  sélection  has  nicely  co- 
ordinated  his  structures,  but  has  not 
evolved  in  them  (at  least  to  an  appréciable 
extent)  the  power  of  developing  further 
and  in  the  right  direction  during  the  chang- 
ing  stress  of  circumstances.  For  example, 
his  principal  organs  of  locomotion,  his  wings 
and  the  structures  which  subserve  them, 
are  certainly  wholly  inborn.  Mentally,  at 
the  beginning  of  each  stage  of  his  existence 
he  is  able  to  coordinate  his  muscles  per- 
fectly,  and  thus  at  the  beginning  of  each 
stage  his  locomotion  is  apparently  as  good 
as  at  the  end.  Both  in  the  water  and  in  the 
air  he  knows  what  food  to  seek,  and  what 
enemies  to  avoid,  and  how  to  do  so.  At 
the  fit  time,  impelled  by  an  inborn  impulse, 
he  leaves  the  water,  and,  haviug  under- 
gone  his  last  metamorphosis,  is  able,  at 
once,  to  adapt  himself  to  life  in  an  entirely 
new  environment,  where  the  médium  in 
which  he  exists,  his  mode  of  locomotion,  his 
prey  and  his  enemies  are  différent,  and 
where  his  procreating  instinct  comes  into 
activity.  But  expérience  teaches  him  little 
or  nothing  ;  he  cannot  acquire  mental  traits; 
in  other  words,  he  has  little  or  no  memory. 

Far  différent  is  the  case  with  man.  We 
have  seen  how  much  he  acquires  physically, 
so  that  the  adult  diflfers  from  the  infant 
mainly  in  traits  which  he  acquires,  not  in 
those  which  are  inborn.  Mentally,  his 
powers  of  acquirement  are  even  more  re- 
markable;  and,  therefore,  even  more  as  re- 
gards his  mental  characters  than  as  regards 
his  physical  characters,  the  adult  difi*ers 
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from  the  infant  in  that  which  is  acquired, 
not  in  that  which  is  inborn.  At  birth  the 
infant's  mind  is  a  blank  ;  he  can  coôrdi- 
nate  only  a  very  few  groups  of  muscles  (e. 
g.,  the  breathing,  sucking  and  defaecating 
groups),  and  in  thèse  the  coordination  is 
ne  ver  very  délicate  and  elaborate.  He 
knows  nothing  of  his  environment  ;  he  can- 
not,  as  can  the  dragon-fly,  instinctively 
adapt  himself  to  it.  But  gradually  as  his 
body  develops  under  the  influence  of  use 
and  exercise,  his  mind  develops  also  under 
the  influence  of  expérience,  and  the  blank 
left  by  the  retrogression  of  instinct  is  filled 
and  more  than  filled  by  acquired  knowl- 
edge  and  ways  of  thinking  and  acting. 
Slowly  and  painfully  the  infant  learns  to  co- 
ôrdinate  his  différent  groups  of  muscles  till 
at  length  he  can  perform  such  complex  acts 
as  speaking,  writing  and  walking  in  which 
the  coordination  is  exceedingly  délicate  and 
elaboi'ate.*  Much,  very  much,  besides  the 
power  of  coordinating  his  muscles  is  ac- 
quired by  man.    For  instance,  ail  the  vast 

*It  bas  beea  denied  {e.  g.,  Lancet,  May  1,  22 
and  29,  1897)  that  speech  and  bipedal  progression 
are  acquired.  The  déniai  arises  from  that  habit  of 
tbinking  in  abstract  terms  which  is  the  bane  of 
many  writers.  One  cannot  speak  withont  words, 
and  every  word  is  acquired  and,  therefore,  speech 
itself  is  acquired.  For  instance,  no  one  is  born  with 
the  knowledge  of  the  word  '  brick.  '  Again,  this 
Sound  (brick),  like  others  in  a  language,  is  pro- 
duced  by  a  particular  and  very  délicate  and  complex 
coordination  of  the  speech  muscles,  différent  from 
what  is  required  to  reproduce  any  other  sound.  The 
child  leanis  to  make  this  coordination,  justas  in  after 
life  he  may  learn  to  make  that  coordination  from  which 
results  a  foreign  word,  or  that  coordination  of  a  dif- 
férent set  of  muscles  from  which  results  a  written 
word.  Again,  a  child  learns  to  walk  in  Just  as  true  a 
sensé  as  afterwards  he  may  learn  to  bicycle.  Speech 
and  bipedal  progression  are  common  to  the  whole 
hnman  race,  and,  therefore,  they  are  invariably  re- 
garded  as  inborn  characters.  Writing  and  bicycling 
are  not  common  to  the  human  race,  and,  therefore, 
they  are  regarded  as  acquired  ;  but  very  plainly  the 
former  are  as  much  acquired  as  the  latter.  What 
alone  is  inborn  is  the  power  of  acquiring  speech  and 
bipedal  progression  and  vastly  more  besides. 


contents  of  his  memory  and  ail  that  arises 
out  of  memory  are,  of  course,  acquired. 
Here,  again,  ail  that  is  inborn  is  the  power  of 
acquiring  the  contents  of  the  memory-  I  have 
elsewhere  deflned  reason  as  '  the  faculty 
which  is  concerned  in  the  conscious  adap- 
tation of  means  to  ends  by  virtue  of  ac- 
quired non-inherited  knowledge  and  ways 
of  thinking  and  acting.'*  Compare,  for 
instance,  the  construction  of  a  cocoon  by  a 
Caterpillar,  or  the  first  web  spinning  of  a 
spider,  to  the  construction  of  a  house  or  the 
weaving  of  a  net  by  a  man.  In  the  abso- 
lute  absence  of  expérience  the  caterpillar 
and  the  spider  plainly  act  by  virtue  of  in- 
born knowledge  and  ways  of  thinking  and 
acting,  in  other  words,  by  instinct  ;  the 
man,  on  the  other  hand,  as  plainly  acts  by 
virtue  of  acquired  knowledge  and  ways  of 
thinking  and  acting,  in  other  words,  by 
reason. f    In  fact,  so  vast  a  part  does  the 

*  The  Présent  Evolution  of  Man,  p.  138. 

t  The  terms  '  instinct  '  and  '  reason  '  are  used  very 
loosely  even  by  scientifîc  writers,  the  meaning  of  the 
former  often  being  too  much  extended,  while  that  of 
the  latter  is  too  much  restricted.  Thus,  it  is  said, 
that  we  instinctively  like  or  dislike  this  or  that  ob- 
ject,  e.  g.,  man,  implying  thereby  that  we  do  so  in 
the  absence  of  expérience.  But  the  new-born  infant 
(unlike  the  new-hatched  fish)  bas  no  such  instinctive 
like  or  dislike  ;  his  subséquent  likings  or  dislikings 
arise  as  a  resuit  of  expérience,  whether  such  expéri- 
ence remains  as  a  recognizable  part  of  consciousness  or 
not.  Again,  actions  which  dépend  on  acquirement, 
but  which  have  become  automatic  from  fréquent  répé- 
tition, are  often  termed  instinctive,  owing  to  the 
instinct-like  absence  of  mental  effort  with  which 
they  are  ultimately  performed  {e.  g.,  bipedal  progres- 
sion ;  vide  Présent  Evolution  of  Man,  pp.  144-5). 
On  the  other  hand,  the  term  rational  is  often  re- 
stricted to  such  actions  as  conspicuously  resuit  from 
a  correct  chain  of  inferences,  or  to  such  as  are  not 
performed  under  the  influence  of  violent  émotion. 
For  example,  when  an  angry  man  embarks  on  foolish 
litigation  we  term  his  action  irrational,  thus  expressiy 
excluding  it  from  the  category  of  rational  actions. 
But  his  action  is  certainly  not  reflex,  nor,  as  cer- 
tainly,  is  it  instinctive,  and,  therefore,  if  we  group  ail 
actions  under  the  headings  of  reflex,  instinctive  and 
rational  this  action  can  belong  to  the  last  group  only. 
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acquired  factor  play  in  ail  that  is  men- 
tal in  man,  that  I  hâve  been  unable  to  dis- 
cover  any  action  in  him  which  is  purely  in- 
stinctive. Purely  reflex  actions  he  bas  in 
plenty,  as,  for  instance,  tbe  movements  of 
the  varions  hollow  viscera  ;  but  of  tbe  few 
instincts  wbich  survive  in  bim  (e.  g.,  pa- 
rental and  sexual  love)  none  apparently 
are  gratified  witbout  the  aid  of  rational 
action.  Consider,  for  instance,  how  greatly 
the  instinctive  appréciation  of  female 
beauty  is  modified  by  the  acquired  factor  ; 
there  are  savage  tribes  who  mutilate,  to 
render  beautiful  as  they  think,  the  faces  of 
their  women  to  a  frightful  degree.*  Con- 
sider, agaiu,  how  much  there  is  rational 
(e.  g.,  the  coordination  of  her  muscles)  in 
the  mother's  care  of  her  oflfspring. 

As  in  the  case  of  physical  characters,  no 
systematic  attempt  bas  been  hitherto  made 
to  differentiate  between  the  mentally  ac- 
quired and  the  inborn.  As  a  resuit,  much 
confusion  and  inaccurate  thinking  is  mani- 
fest  in  writings,  scientific  and  otherwise.  I 
propose  to  deal  with  thèse  to  some  extent 
presently  ;  but  first  it  would  be  interesting 
to  trace,  in  however  slight  a  manner,  the 
évolution  of  the  power  of  acquiring  mental 
traits  in  animais.  But,  even  before  doing 
this,  one  other  digression  I  may  permit 
myself,  since  it  has  an  important  bearing 
on  much  that  folio ws.  It  has  been  main- 
tained  that  acquired  characters,  mental  and 
physical,  are  transmissible.  I  will  not  here 
pause  to  consider  whether  such  characters 
as  I  bave  ventured  to  denominate  '  en- 
forced,'  nor  whether  such  characters  as 
resuit  from  the  complète  or  partial  repro- 
duction of  lost  parts,  are  transmissible. 
The  battle  has  been  fought  in  countless 
publications,  and  I  do  not  know  that 
I  bave  uow  anything  very  uew  or  original 
to  add  ;  but  I  should  like  to  say  a  little 
concerning   the    alleged  transmisaibility 

*  Our  womeD  have  worn  crinolines  and  chignons 
and  still  wear  earrings  and  corsets. 
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of  such  characters  as  resuit  from  use 
or  expérience,  for  instance,  the  acquired 
enlargement  of  the  blacksmith's  muscle 
through  use,  or  the  mental  change  involved 
in  the  acquirement  of  a  knowledge  of  mathe- 
matics  through  expérience.  Characters  like 
thèse  are  held  by  a  section  of  biologists  to 
be  transmissible,  in  part  at  least.  But 
when  a  parent  acquires  such  charac- 
ters they  reappear  in  the  child  only  in 
response  to  stimulation  similar  to  that 
which  caused  them  to  arise  in  the 
parent.  For  instance,  witbout  such  stimu- 
lation the  child  gets  neither  the  enlarged 
muscles  nor  the  knowledge  of  mathe- 
matics  ;  in  fact,  the  child  must  in  ail 
cases,  acquire  such  characters  afresh  ;  from 
which  it  is  plain  that  that  which  is  ac- 
quired by  the  parent  does  not  become  in- 
born in  the  child. 

It  may,  however,  be  maintained  by  Neo- 
Lamarckians  that  stimulation  causes  not 
only  the  acquirement  of  a  character,  but 
increases  also  the  powçr  of  acquiring 
it,  and  that  it  is  this  increase  in  the 
parent  which  is  transmitted  to  the  child, 
and  which  renders  more  easy  the  ac- 
quirement of  the  character  by  the  latter. 
But  there  is  no  tittle  of  évidence  showing 
that  the  stimulation  which  results  in  the 
acquirement  of  a  character  (mental  or 
physical)  causes  also  an  increase  in  the 
power  of  acquiring  it.  The  converse  is 
in  fact  true  ;  the  infant's  power  of  acquir- 
ing characters,  mental  and  physical,  is  im- 
mense, and  to  it  is  mainly  owing  the  de- 
velopment  he  undergoes  in  his  passage 
from  infancy  to  old  âge  ;  but  this 
power  steadily  déclines  in  his  long  stimu- 
lated  parts  (mental  and  physical),  till 
in  the  old  man  it  is  reduced  to  a  mini- 
mum and  tends  to  vanish.  Clearly,  then, 
as  regards  such  characters  as  resuit  from 
use  and  expérience  there  can  be  no  trans- 
mission to  the  child  ;  therefore,  as  regards 
them,    évolution    must   have  proceeded 
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wliolly  on  Unes  of  Natural  Sélection. 
Moreover,  instincts  (and  such  physical  char- 
acters  as  are  analogous  to  instincts,  i.  e.,  in- 
born  physical  parts)  cannot  have  resulted 
from  the  transmitted  eflfects  of  expérience 
and  use,  since  they  do  not  increase  under 
such  stimulation.  There  is,  for  instance, 
no  reason  to  suppose  that  any  instinct  is 
sharpened  by  use,  or,  in  other  words,  by  ex- 
périence. In  fact,  it  would  be  a  contradic- 
tion in  terms  to  suppose  that  it  is,  since,  if 
my  définitions  are  right,  ail  that  is  acquired 
pertains  to  reason,  not  to  instinct.  More- 
over, did  instincts  increase  under  stimula- 
tion and  were  this  increase  transmissible  in 
however  slight  a  degree,  then  instincts 
should  be  most  developed  in  the  highest 
animais  and  less  in  lower  animais.  The 
contrary,  however,  is  the  fact.* 

Ail  acquired  mental  characters  dépend, 
of  course,  in  the  last  analysis,  on  memory  ; 
and,  therefore,  an  animal  which  is  incapa- 
ble of  acquiring  mental  characters,  and 
which,  tlierefoi'e,  dépends  wholly  on  in- 
stinct, can  have  no  recollection  of  past 
events,  nor,  as  a  conséquence,  any  ideas 
concerning  the  future  ;  it  must  live  entirely 
in  the  présent.  To  this  it  may  be  objected, 
however,  that  various  insects  display  an  in- 
stinctive memory,  and,  for  instance,  return 
again  and  again  with  food  to  the  nest  where 
they  have  laid  their  eggs.  If,  however,  my 
définitions  are  correct  thèse  return  s  are  not 
due  to  memory,  but  to  an  impulse  (similar 
to  that  which  causes  them  in  the  absence  of 
expérience  to  know  a  fit  spot  wherein  to 
lay  their  eggs),  which  causes  them  again 
and  again  to  return  to  this  particular  place, 
quite  independently  of  any  recollection  of 
having  been  there  before.f    It  has  even 

*  It  foUows,  then,  from  the  above,  that,  except  as 
regards  the  eSects  of  mutilations,  which  I  do  not  here 
consider,  évolution  can  have  proceeded  only  on  the 
Unes  of  inborn  variations. 

t  Compare  the  svriftly  forgotten  alarm  of  a  house- 
fly  with  the  more  and  more  permanent  fear  of  suc- 
cessively  higher  créatures. 


been  denied  that  animais  so  high  in  the 
scale  as  fish  possess  a  memory  (the  power 
of  acquiring  mental  characters)  .*  The  seat 
of  the  memory  has  been  held  to  be  the  cor- 
tex of  the  brain,  and  fish  alone  of  ail  verte- 
brata  have  no  cortex. f  I  think,  however, 
there  can  be  no  doubt  that  fish  have  some 
power  of  acquiring  mental  traits,  since  trout 
in  a  much-flshed  stream  soon  grow  more 
wary.  Indeed,  memory  may  be  detected  in 
animais  much  lower  than  the  fish.  Even 
so  low  in  the  scale  as  the  oyster  is  a  rudi- 
mentary  capacity  for  mental  acquirement 
observable,  for  "  even  the  headless  oyster 
seems  to  profit  from  expérience,  for  Dic- 
quemase  asserts  that  oysters  taken  from  a 
depth  never  uncovered  by  the  sea  open  their 
shells,  lose  the  water  within  and  perish  ; 
but  oysters  taken  from  the  same  place  and 
depth,  if  kept  in  réservoirs,  where  they  are 
occasionally  left  uncovered  for  a  short  time 
and  are  otherwise  incommoded,  learn  to 
keep  their  shells  shut,  and  then  live  for  a 
much  longer  time  when  taken  out  of  the 
water.  "î 

As  I  have  already  said,  speaking  in  gên- 
erai terms,  the  higher  placed  an  animal  is  in 
the  scale  of  life  the  greater  is  its  power  of 
acquiring  mental  characters,  as  will  be  ap- 
parent presently  and  as  might  have  been 
expected  ;  but  it  is  also  true  that  the  higher 
species  of  a  lower  class  or  order  often  ex- 
hibit  greater  capacities  for  acquirement  than 

*  Vide  Laticet.  January  23,  1897. 

t  And,  therefore,  in  choosing  the  dragon-fly  as  an 
animal  conspicuously  lacking  in  acquired  mental 
traits  to  contrast  with  man,  in  whom  they  are  con- 
spicuously abundant,  I  have  not  intended  to  imply 
that  the  former  is  quite  incapable  of  acquiring  men- 
tal characters,  only  that  it  is  so  little  capable  of  ac- 
quiring them  that  it  forms  an  admirable  foil  to  man, 
the  animal  above  ail  the  most  capable  of  such  ac- 
quirement. I  do  not  know  that  the  dragon-fly  is 
quite  lacking  in  this  quality,  but  only  that  it  is  so 
little  developed  in  him  that  I  personally,  with  my 
imperfect  knowledge,  have  not  beeu  able  to  detect 
any  traces  of  it. 

X  'Animal  Intelligence,'  by  Romanes,  pp.  24,  25. 
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the  lower  species  of  a  higher  class  or  order. 
It  is  even  true  that  some  invertebrates 
exhibit  far  greater  mental  receptivity  than 
many  vertebrates.  Speaking  again  in  gên- 
erai terms,  the  power  of  acquiring  mental 
characters  is  only  developed  to  a  considér- 
able extent  in  such  animais  as  tend  their 
young,  and  in  them  it  is  developed  in  pro- 
portion to  the  length  of  time  parental  care 
is  continued.  Furthermore,  it  is  developed 
to  a  very  great  extent  only  among  such 
animais  as  uot  only  tend  their  young  for 
prolonged  periods,  but  also  lead  gregarious 
lives.  When  animais,  after  laying  their 
eggs,  abandon  them  to  chance  it  is  clear  in 
cases  where  mind  (i.  e.,  consciousness  and 
ail  that  results  from  consciousness)  plays  a 
part  in  securing  survival  that  such  mind 
must  be  considerably  developed  from  the 
moment  of  hatching,  Hence  it  is  that  in 
such  animais  instinct  greatly  prédominâtes. 
Moreover,  they  cannot  acquire  traits  by 
imitation  from  their  parents,  and,  therefore, 
whatever  is  acquired  by  the  one  génération 
is  completely  lost  to  the  next  ;  in  other 
words,  they  have  no  traditional  knowledge, 
and  ail  that  is  mental  in  the  individual  is 
either  inborn  or  has  been  discovered  by 
himself.  But  when  the  animal,  after  birth, 
is  protected  for  a  prolonged  period  by  its 
parent  it  is  clear  that  instinct  (inborn 
knowledge  and  ways  of  thinking  and  act- 
ing)  becomes  less  necessary  for  survival, 
since  an  opportunity  is  aôbrded  for  acquir- 
ing fit  knowledge  and  ways  of  thinking  and 
acting  from  the  environment,  particularly 
from  the  parent.  It  is  then  possible  for 
knowledge  to  become  traditional,  and  to  be 
handed  down  from  parent  to  oflfspring. 
When,  in  addition,  such  animais  lead  gre- 
garious existences  the  individual  has  the 
opportunity  of  acquiring  mental  characters, 
not  only  from  the  parent,  but  from  other 
members  of  the  community  as  well,  and 
then  complex  mental  acquirements  have 
the  best  chance  of  being  transmitted,  in- 


stead  of  being  lost.  Under  such  circum- 
stances  the  power  of  acquiring  useful 
mental  characters  becomes  a  main  factor  in 
the  struggle  for  existence,  and  those  in- 
dividuals  that  most  possess  it  survive  in 
the  greatest  numbers  ;  and  therefore,  con- 
currently  with  the  growth  of  knowledge, 
occurs  an  évolution  of  the  power  of  acquir- 
ing knowledge  and  a  corresponding  retro- 
gression  of  instinct,  which,  in  the  ancestry, 
was  a  main  factor  of  survival,  but  is  now 
no  longer  so. 

I  have  given  the  dragon-fly  as  an  example 
of  an  active  animal  which  does  not  tend 
its  young,  and  in  which,  therefore,  instinct 
is  developed  to  a  high  degree.  The  ant,  on 
the  other  hand,  is  an  animal  which  not 
only  tends  its  young,  but  also  lives  in  great 
communities  ;  and  we  have  striking  évi- 
dence that  some  species  of  ants,  at  least, 
and  probably  ail  of  them,  are  actuated 
largely  by  knowledge  and  motives  which 
are  acquired,  i.  e.,  by  reason,  and  not  by 
inborn  mental  characters,  i,  e.,  by  instinct. 
Thus  enslaved  ants,  captured  as  pupse  and 
educated  wholly  by  their  captors,  diflier 
markedly  from  the  free  members  of  the 
species  ;  they  have  other  knowledge  and 
ways  of  thinking  and  acting  ;  and  the  fact 
that  the  slaves,  in  their  new  homes,  so 
readily  adapt  themselves  to  the  changed 
environment,  so  readily  exhibit  knowledge 
and  ways  of  thinking  and  acting  which 
must  be  acquired  and  cannot  possibly  be 
instinctive,  for  the  reason  that  their  an- 
cestry can  ne  ver  have  been  subjected  to  the 
inflaence  of  a  like  environment,  proves  how 
great  a  share  reason  has  in  ail  that  is  men- 
tal in  them.  And  since  the  slaves  clearlj^ 
acquire  mental  traits  which  fit  them  for 
their  duties  as  servants,  it  is  not  unreasou- 
able  to  suppose  that  the  slave-holdei-s, 
in  like  manuer,  individually  acquii'e  the 
mental  traits  which  fit  them  for  functions 
as  masters,  i.  e.  that  in  them  the  slave- 
holding  habit  is  not  instinctive,  but  rational. 
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The  lower  vertebrata  do  not  tend  their 
young,  whicli,  therefore,  are  hatched  highly 
endowed  with  instinct,  but  with  little  power 
of  acquiring  mental  characters.  Eeptiles, 
having  better  developed  brains,  have  greater 
capacities  for  acquirement  than  fish  ;  they 
can  be  trained  to  a  much  great  extent,  can 
learn  mucli  more,  and  have  been  known  to 
manifest  atfection  for  their  masters,  in  which 
cases  the  acquired  affection  has  been  so 
strong  as  to  overcome  the  instinctive  dis- 
like.  Birds  and  mammals,  like  ants,  tend 
their  young,  which,  in  proportion  to  the 
amount  of  protection  accorded,  are  born 
helpless  and  devoid  of  instinct,  but.  capable 
of  mental  acquirement.  Ever,  as  we  rise 
upwards  in  the  scale,  do  we  find  this  in- 
creasing  protection  associated  with  a  grow- 
ing  helplessness  at  birth,  v.v.à.  a  steadily  en- 
larging  capacity  for  acquiro  aent  which  finds 
physical  expression  in  a  more  and  more 
developed  brain,  especially  of  the  cérébral 
portion  of  it.  A  partridge  at  hatching  and 
a  fawn  at  birth  are  able  to  coôrdinate  their 
muscles  to  a  considérable  extent,  and  have 
many  other  instincts.  The  parrot  and  the 
pup  are  very  much  more  helpless,  but  their 
capacity  for  acquirement  is  greater  in  pro- 
portion. Highest  of  ail,  the  human  infant 
is  born  absolutely  helpless  ;  it  is  unable  to 
coôrdinate  ail  but  a  very  few  groups  of 
muscles  ;  its  instincts  are  reduced  to  a 
minimum  ;  it  cannot  even  seek  the  breast  ; 
but  it  is  protected  with  prolonged  and  ten- 
der  care,  under  which  its  vast  powers  of  ac- 
quirement come  into  play. 

Instincts,  therefore,  have  undergone  great 
retrogression  in  the  higher  types,  but  amid 
this  gênerai  retrogression  three  instincts  at 
least  have  undergone  évolution  :  (1)  the 
parental  instinct  to  protect  the  oflFspring  ; 
(2)  the  parental  instinct  to  impart  to  the 
offspring  the  acquired  knowledge  which 
subserved  the  parents'  survival  ;  and  (3) 
the  instinct  which  impels  the  offspring  to 
imitate  the  parent,  and  so  acquire  the  phys- 


ical and  the  mental  traits,  the  traditional 
knowledge  and  ways  of  thinking  and  acting, 
which  the  latter  acquired.  This  subject  is 
a  very  interesting  one,  but  my  space  is 
limited,  and  therefore  I  will  not  dilate  on 
it,  but  content  myself  by  instancing  such 
familiar  examples  as  the  hen,  the  cat  and 
the  human  being  in  proof  of  my  statements. 
Each  of  thèse  animais  teaches  its  young  in  a 
différent  way,  and  the  instinct  of  the  young 
causes  it  to  imitate  the  parent  and  sport  in 
such  a  manneras  todevelop  (i.  e.,  favor  the 
acquirement  of)  the  physical  and  mental 
characters  which  conduce  to  the  survival 
of  the  individual  and  the  race.  If  it  be 
doubted  that  animais  lower  than  man  have 
traditional  knowledge,  which  is  handed 
from  génération  to  génération,  I  have  only 
to  instance  parrots  of  New  Zealand,  which 
have  recently  acquired  the  habit  of  sheep 
eating,  and  the  change  which  soon  occurs 
in  the  demeanor  of  the  higher  animais  to- 
wards  man  when  he  first  enters  a  land 
where  he  was  previously  unknown,  e.  gr., 
the  Galapagos  Islands.  In  such  lands  lower 
animais  (insects,  for  instance),  if  they  ex- 
hibit  alarm  on  his  first  appearance,  show 
no  increase  of  it  in  subséquent  générations. 

Some  of  this  traditional  knowledge,  es- 
pecially when  it  is  of  a  kind  greatly  to  favor 
survival,  is  doubtless  of  vast  antiquity.  Of 
such  a  nature,  if  I  am  right  in  regarding  it 
as  an  acquirement,  must  bethe  slave-making 
habit  of  certain  ants,  since  their  very  phys- 
ical structure  has  been  immensely  modified 
by  it — not  by  the  congénital  transmission  of 
acquired  characters,  but  wholly  by  the 
transmission  and  accumulation  of  such 
inborn  variations  as  best  served  the  utili- 
zation  of  the  acquired  character  ;  hence,  ^jr 
instance,  the  great  jaws  of  F.  rufescens. 
In  man  occur  many  examples  of  physical 
structures  modified  by  the  pei-sistent  ac- 
quirement, in  génération  after  génération 
during  long  âges,  of  particular  acquired 
characters.    For  example,  his  whole  di- 
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gestive  apparatus  bas  been  modified  by  bis 
acquired  babit  of  cooking  or  otberwise 
modifying  bis  food,  to  wbich  cause  may 
even  be  attributed  the  unsoundness  of  tbe 
teeth  of  civilized  man  ;  tbese,  since  tbey  are 
no  longer  absolutely  essential  to  survival, 
having  undergone  retrogression  as  regards 
their  power  of  resisting  bacteria,  etc.  His 
lingual  muscles  bave  been  modified  by  his 
acquired  habit  of  speech.  His  slowly-ac- 
quired  habit  of  bipedal  progression  bas 
resulted  in  immense  and  obvions  physical 
altération.  Even  the  acquirement  of  sur- 
gical  knowledge,  at  first  rudimentary,  but 
now  highly  advanced,  bas  caused  at  least 
one  important  modification.  Animais,  as 
a  rule,  bear  their  young  easily.  When  any 
disproportion  exista  between  the  fœtal  head 
and  the  maternai  pelvis  both  mother  and 
ofîspring  perish  and  the  peculiarity  is  not 
transmitted.  Savage  women  are  under 
much  the  same  conditions,  and  give  birth 
almost  as  easily  as  lower  animais.  But  for 
âges  civilized  women  in  labor  bave  received 
artificial  aid  ;  tbey  are,  therefore,  nearly  ail 
incapacitated  for  a  time  after  the  birth  of 
each  child  ;  indeed,  the  récent  advance  of 
obstetric  science  has  enabled  so  many  of 
the  otberwise  unfit  to  survive  among  us  for 
some  générations  past  that  now  numerous 
women  are  quite  unable  of  parturition  with- 
out  instrumental  aid.* 

The  évolution  of  the  power  of  acquiring 
characters,  mental  and  physical,  appears  to 
me  the  most  important,  indeed  the  very 
central  fact  in  the  évolution  of  ail  the  higher 

*The  use  of  forceps  was  formerly  very  rare  in  mid- 
wifery  practice,  butis  now  very  common.  Doubtless 
this  is  niainly  due  to  a  change  in  fashion,  the  modem 
obstetrician,  on  the  average,  being  more  skilful  and, 
therefore,  more  ready  to  use  his  instruments  than  his 
forebear  ;  but,  doubtless,  also,  it  is  due  in  part  to  a 
growing  disproportion  between  the  maternai  pelvis 
and  the  fœtal  head  in  highly  civilized  races.  It  is  not 
possible  that  the  saviug  of  so  many  narrow-hipped 
women  and  big-headed  children  can  have  left  the 
race  unaffected. 


animais.  Beyond  ail  other  characters  this 
has  been  steadily  evolved  by  Natural  Sélec- 
tion, and  therefore  the  higher  placed  an  ani- 
mal is  in  the  scale  of  life  tbe  more  is  it 
developed  in  him.  Possibly  some  other 
mammals  are  as  capable  of  acquiring  phys- 
ical characters  as  man  ;  it  may  be  that  as 
much  of  the  physical  development  tbey 
undergo  after  birth  is  due  to  the  eflfëcts  of 
use  and  exercise  ;  but,  beyond  question,  no 
other  animal  is  mentally  so  réceptive  as 
man.  His  power  of  acquiring  mental  char- 
acters (i.  e.,  his  memory)  is  enormous,  and 
so  greatly  does  be  dépend  on  it  for  survival 
that,  as  we  bave  seen,  his  inborn  mental 
characters  (i.  e.,  his  instincts),  except  in  a 
few  instances,  have  undergone  complète 
retrogression.  His  mind,  as  I  have  said,  is 
a  blank  at  birth,  and  it  follows,  since  so 
much  is  acquired,  that  the  disposition  or 
character  of  every  man  must  be  almost  en- 
tirely  acquired,  and  not  inborn,  as  is  usu- 
ally  assumed.  Part  of  the  contents  of  his 
memory  are  recognizable  (i.  e.,  may  be  dis- 
tinctly  remembered),  but  very  much,  es- 
pecially  ail  that  is  acquired  during  infancy, 
is  not  so.  We  speak  of  it  as  '  forgotten,' 
but  forgotten  things,  though  tbey  can  no 
longer  be  represented  in  consciousness,  yet 
leave  their  impress  on  the  mind.  To  take 
an  illustration:  imagine  twin  infants  in  the 
same  cot,  one  awake  and  the  other  asleep  ; 
suppose  an  event  happens  that  alarms  the 
waking  child,  but  leaves  the  other  unaf- 
fected ;  suppose,  again,  that  subsequently 
another  event,  observed  by  both  children, 
occurs,  which,  owing  to  the  appréhension 
and  nervous  irritability  engendered  by  the 
préviens  event,  again  alarms  the  first  child, 
and  thus  increases  its  irritability,  but,  be- 
cause  of  its  previously  undisturbed  equa- 
nimity,  again  leaves  the  second  unafi*ected 
by  fear  ;  imagine  this  process  repeated  ; 
then,  though  the  original  cause  of  fear 
were  quite  forgotten,  the  one  child  might 
well  grow  up  of  a  much  more  timid  and 
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nervous  disposition  than  the  other  ;  in 
whicli  case  every  one  would  speak  of  the 
former  as  naturally  (i.  e.,  innately,  instinc- 
tively)  more  timid  than  hisbrother,  though, 
in  fact,  his  excess  of  timidity  would  be  ac- 
quired. 

In  practice,  owing  to  the  necessity  of  the 
case,  we  act  as  if  we  realized  that  man's 
mind,  his  character,  his  disposition,  is  al- 
most  entirely  acqaired  ;  and,  therefore, 
every  parent  carefully  trains  his  child  for  a 
prolonged  period,  striving  by  precept  and 
example  to  inculcate  fit  mental  traits,  that 
is,  fit  knowledge  and  ways  of  thinking  and 
acting.  Even  the  savage  mother  does  this, 
and  civilized  nations  have  vast  state  estab- 
lishments for  educating  their  youth.  More- 
over,  we  realize  that  a  child  reared  by  the 
brave  or  the  cowardly,  the  active  or  sloth- 
fal,  the  moral  or  the  immoral,  the  patriotic 
or  the  non-patriotic,  the  devout  or  the  scep- 
tical,  and  so  forth,  will  exhibit  the  traits  of 
his  educators,  even  if  they  be  not  his  pro- 
genitors.  In  fact,  we  realize,  as  regards  man 
(though  this  is  not  true  as  regards  such 
animais  as  the  dragon-fly,  in  which,  as  we 
have  seen,  the  mentally  acquired  is  practi- 
cally  non- existent),  that  the  mind  of  one 
génération  imprints  itself  on  the  mind  of 
the  next,  not  racially,  hnt  educationally  ; 
but,  in  thinking  of  this  or  that  adult  man, 
or  this  or  that  race  of  men,  we  are  apt  to 
consider  their  mental  peculiarities  as  innate 
and  acquired.  Especially  is  this  done  by 
men  of  learning,  historians,  anthropologists, 
psychologists,  philosophers  and  the  like. 
It  is  not  realized  by  them  that  man's  real 
mental  évolution  has  lain  in  the  évolution  of  his 
power  of  acquiring  mental  traits,  and  that  not 
in  a  single  other  inborn  peculiarity  does  he 
mentally  transcend  lower  animais,  and, 
therefore,  that  one  adult  individual  or  race 
must  differ  from  another  individual  or  race 
wholly  in  the  traits  that  are  acquired,  and 
in  the  power  of  acquiring  them.  For  example, 
no  man  or  race  is  born  with  greater  mu- 


sical, artistic  or  mathematical  powers  than 
any  other  man  or  race,  but  merely  with 
greater  powers  of  acquiring  them  ;  for,  in 
the  absence  of  appropriate  stimulation  (i.  e., 
expérience,  éducation),  they  donotdevelop 
even  in  the  most  '  gifted.'  It  seems  proba- 
ble, moreover,  that  powers  of  acquiring 
thèse  and  other  particular  faculties  have  not 
been  separately  and  especially  evolved  by 
Natural  Sélection,  but,  on  the  contrary,  that 
they  are  but  particular  manifestations  of 
the  gênerai  power  of  acquiring  mental 
traits,  which  is  what  has  been  evolved  by 
Natural  Sélection.*  Thus  there  appears  to 
be  no  more  reason  for  supposing  that  the 
mathematical  faculty  has  been  especially 
evolved  than  for  supposing  that  the  faculty 
for  understanding  the  uses  of  machinery 
has  been  evolved  ;  both  the  one  and  the 
other  must  have  been  equally  useless  to  the 
primitive  savage. 

In  lower  animais  the  amount  of  mental 
receptivity  is  closely  associated  with  the 
size  of  the  brain,  the  larger  brain  being  the 
concomitant  of  greater  receptivity,  and, 
as  a  conséquence,  of  lessened  instinct.  As- 
sociated with  this  truth  is  the  fact  that 
modem  représentatives  of  ancient  animais 
(e.  g.,  ungulates)  have  much  larger  brains 
than  their  ancestors,  denoting  the  évolution 
in  them  of  the  supremely  important  faculty 
of  acquiring  mental  characters.  Now, 
since  so  little  that  is  mental  is  inborn  in 
man  while  so  much  is  acquired,  we  must 
conclude  that  différences  in  the  sizes  and 
shapes  of  the  brains  of  différent  races  imply 
not  inborn  mental  différences,  but  différ- 
ences in  the  power  of  acquiring  mental 
characters,  and,  therefore,  for  example, 
that  the  native  Australian,  with  his  small 

*  Of  course,  I  do  not  mean  by  this  that  the  man 
who  is  capable,  for  instance,  of  high  musical  attain- 
ments,  is  also  necessarily  capable  of  high  mathemat- 
ical attainments.  We  know  that  this  is  not  so. 
Nevertheless,  even  as  regards  thèse  faculties  much 
must  dépend  on  the  '  bent  '  given  to  the  individual's 
mind  by  circumstances  occurring  early  in  life. 
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brain,  différa  from  the  Chinaman  or  Japan- 
ese,  with  his  large  brain,  not  mainly  in 
that  which  is  mentally  inborn,  but  mainly 
in  that  he  bas  lesser  power  of  acquiring 
complex  mental  characters.  If  this  is  true, 
and  tbere  is  a  mass  of  évidence  proving 
that  it  is  true,  for  children  of  one  race 
reared  by  another  and  very  différent  race 
develop  the  mental  features  of  their  educa- 
tors,  not  of  their  progenitors  (e.  g.,  Europe- 
ans  reared  by  savages  or  savages  reared  by 
Europeans)  ,*  then  much  of  the  reasoning  of 
numeroua  thinkers  bas  been  founded  on 
false  premisea,  and  is  invalid.  They  bave 
commonly  estimated  the  mental  calibre  of 
a  race  by  the  intellectual  feats  performed 
by  it,  but  plainly  thèse  are  wrong  criteria, 
since  whether  thèse  feats  be  great  or  email 
dépends  almoat  entirely  on  the  environ- 
ment,  that  ia,  on  éducation.  A  South  Sea 
Islander,  for  instance,  would,  and  could,  do 
nothing  in  his  ancestral  environment  com- 
pared  to  what  he  would  be  intellectually 
capable  of  were  he  during  early  life  trans- 
ferred  and  trained  in  the  midst  of  a  learned 
and  scientific  society. 

In  discussing  this  subject  one  is  embar- 
raaaed  by  the  wealth  of  the  material  that 
présents  itaelf  for  criticism.  In  the  light- 
eat,  as  in  the  weightiest  literature,  it  is 
conatantly  assumed  that  varions  racial 
peculiaritiea  and  différences  which  are 
manifestly  acquired  are  inborn — that  this 
or  that  race  is  inherently  brave  or  resolute, 
or  enterprising,  or  industrious,  or  gifted 
with  a  genius  for  colonization  or  empire, 
while  this  or  that  other  race  is  timid, 
or  irresolute,  or  indolent,  or  servile,  and  so 
forth.  To  illustrate  my  remarks  and  con- 
clude  my  essay  I  may  cull  a  few  examplea 
from  an  enormous  field.  Dr.  Francia  Gai- 
ton  aays  :  "  The  importance  to  be  attached 
to  race  is  a  question  that  deserves  a  far 

*  Consider,  for  instance,  how  différent  in  either  case 
would  be  the  contents  of  memory  and  ail  that  arises 
ont  of  memorj'. 


larger  measure  of  exact  investigation  than 
it  receives.  We  are  exceedingly  ignorant 
of  the  respective  ranges  of  the  natural  and 
acquired  faculties  in  différent  races  ;  and 
there  is  too  great  a  tendency  among  writers 
to  dogmatize  wildly  about  them,  some 
grosaly  magnifying,  othera  aa  greatly  mini- 
mizing  their  aeveral  provinces.  It  seems, 
however,  possible  to  answer  this  question 
unambiguously,  diflficult  asit  is."*  But,  if 
I  am  right,  as  I  think  I  am,  in  the  fore- 
going,  surely  every  writer  has  too  greatly 
exalted  the  importance  of  the  inborn  and 
too  much  minimized  the  importance  of  the 
acquired  factor  in  man.  Does  not  Dr. 
Galton  himself  exalt  vastly  too  much  the 
importance  of  the  inborn  factor,  as  witness 
the  following  passage,  which,  in  this  respect, 
is  similar  to  many  others  in  his  work  : 

'  '  The  long  period  of  the  Dark  Ages,  under 
which  Europe  has  lain,  is  due,  I  believe,  in 
a  very  considérable  degree,  to  the  celibacy 
enjoined  by  religions  ordera  on  their  vota- 
ries.  Whenever  a  man  or  woman  was  pos- 
sessed  of  a  gentle  nature  that  fitted  him  or 
her  to  deeds  of  charity,  to  méditation,  to 
literature  or  to  art,  the  social  condition  of 
the  time  was  such  that  they  had  no  refuge 
elsewhere  than  in  the  bosom  of  the  Church. 
But  the  Church  chose  to  preach  and  exact 
celibacy.  The  conséquence  was  that  thèse 
gentle  natures  had  no  continuance,  and 
thua,  by  a  policy  so  singularly  unwise  and 
suicidai  that  I  am  hardly  able  to  speak  of 
it  without  impatience,  the  Church  brutal- 
ized  the  breed  of  our  forefathers.  She 
acted  precisely  as  if  she  had  aimed  at  select- 
ing  the  rudest  portion  of  the  community  to 
be,  alone,  the  parents  of  future  générations. 
She  practiced  the  arts  which  breedera  would 
uae,  who  aimed  at  creating  ferocious,  cur- 
rish  and  stupid  natures.  No  wonder  that 
club  law  prevailed  for  centuries  over 
Europe  ;  the  wonder  rather  is  that  enough 

*  '  Hereditary  Genius,  '  préface  to  édition  of  1892, 

p.  XXV. 
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good  remained  in  the  veins  of  Europeans 
to  enable  tbeir  race  to  rise  to  its  présent, 
very  moderate,  level  of  natural  morality."  * 
Dr.  Galton  implies  that  a  tendency  to  char- 
ity,  méditation  or  to  the  cultivation  of  litera- 
ture  is  an  inborn  and  transmissible  char- 
acter,  whereas  they  are,  in  fact,  acquired. 
A  Quaker's  child,  for  example,  reared  by 
Korth  American  or  West  African  savages 
shows  none  of  the  gentle  altruistic  nature 
of  his  progenitors,  and  obviously  shows  no 
literary  tendencies.  The  child  of  a  blood- 
thirsty  and  immoral  savage  may  be  made 
sanctimonious  to  an  even  unpleasant  de- 
gree,  as  has  happened  under  the  influence 
of  missionaries  in  certain  Polynesian  is- 
lands,  where  by  act  of  the  native  législature 
flirtation  is  now  a  légal  oflfence.  The  chil- 
dren  of  aborigines  have  done  exceedingly 
well,ascompared  to  Europeans,  in  the  Aus- 
tralian  government  schools.  The  Church, 
therefore,  may  have  brutalized  society  in 
theDark  Ages,  by  its  influence  on  the  char- 
acters  acquired  by  the  individuals  compris- 
ing  it  ;  for  instance,  by  inculcating  celibacy 
it  may  have  prevented  people  who  had  ac- 
quired the  best  characters  from  having 
families,  and  so  passing  on  their  acquired 
excellencies,  like  language  or  even  property, 
to  descendants.  But  since  mere  chance,  not 
innate  tendencies,  must  have  determined  in 
each  case  the  inclination  or  disinclination 
towards  charity,  etc.,  the  Church  cannot 
have  selectod  any  particular  type,  and  there- 
fore cannot  have  caused  real  évolution  or 
retrogression. 

It  is,  of  course,  impossible  for  obvions 
reasons  to  prove  of  a  particular  person  with 
(for  instance)  charitable  inclinations  that  in 
a  différent  environment  he  would  have  ac- 
quired difîerent  inclinations.  Bat  what 
cannot  be  proved  of  the  individual  can  be 
proved  of  the  race,  which  is  but  an  aggre- 
gate  of  individuals.  If  my  définitions  are 
correct,  innate  inclinations  or  tendencies 

*  Ibid,  p.  343,  344. 


are  of  the  nature  of  instincts,  and  thèse  can 
arise  only  very  slowly  under  the  prolonged 
action  of  Natural  Sélection,  and,  if  they 
disappear,  can  do  so  only  equally  slowly 
after  cessation  of  sélection.  But  consider 
how  rapidly  arace  (e.g.,  the  Japanese)  may 
change  its  characteristics.  Consider,  in  par- 
ticular, the  enormous  change,  as  expressed 
in  the  résultant  civilization,  which  occurs  in 
the  character  of  a  race  when  it  changes 
its  religion.  Compare  the  mental  charac- 
ters of  the  races  of  Asia  Minor  and  North 
Africa  as  they  changed  successively  from 
Pagan  to  Christian  and  from  Christian  to 
Mohammedan.  Consider  how  much  Pagan, 
Mohammedan  and  Christian  negroes  diflfer 
in  their  mental  characters.  Consider  how 
closely  Mohammedans  of  ail  races  resem- 
ble one  another  mentally.  Consider  how  in- 
distinguishable  mentally  are  Catholic  Teu- 
tons from  Catholic  Celts  in  Ireland,  and 
how  markedly  they  diflfer  both  from  the 
Protestant  Teutons  and  the  Protestant 
Celts  of  Great  Britain.  -I  have,  however, 
dealt  somewhat  fully  with  this  matter  of 
religion  elsewhere,*  and  my  space  here  is. 
limited.  Still  I  am  in  hopes  that  the  little 
I  have  said  proves  that  any  tendency  to- 
wards charity,  etc.,  is  wholly  acquired  and 
not  inborn. 

Again  Galton  says  :  "  The  ablest  race  of 
which  history  bears  record  is  unquestion- 
ably  the  an  ci  eut  Greek,  partly  because 
their  masterpieces  in  the  principal  depart- 
ments  of  intellectual  activity  are  still  un- 
surpassed,  and  in  many  respects  unequalled, 
and  partly  because  the  population  that 
gave  birth  to  the  creators  of  those  master- 
pieces was  very  small.  Of  the  varions 
Greek  sub- races,  that  of  Attica  was  the 
ablest. "f  He  further  says  :  "  The  average 
ability  of  the  Athenian  race  is,  on  the  low- 
est  possible  estimate,  nearly  two  grades 
higher  than  our  own— that  is,  about  as 

*  '  The  Présent  Evolution  of  Man,'  p.  188-196. 
t  'Hereditary  Genius,'  p.  329. 
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much  as  our  race  is  above  that  of  the  Afri- 
can  Negro.  This  estimate,  which  may 
seem  prodigous  to  some,  is  confîrmed  by 
the  quick  intelligence  and  high  culture  of 
the  Athenian  commonalty,  before  whom 
literary  works  were  recited  and  works  of 
artexhibited,  of  a  far  more  severe  character 
than  could  possibly  be  appreciated  by  the 
average  of  our  race,  the  calibre  ofwhose  in- 
tellect is  easily  gauged  by  a  glance  at  the 
contents  of  a  railway  book-  stall.  '  '*  De  Qua- 
trefage  says  :  "  There  can  be  no  real  relation 
between  the  dimensions  of  the  cranial 
capacity  and  social  development."  *  *  * 
"  By  such  an  extension  the  Troglodytes  of 
the  Cavern  of  L'Homme-Mort  would  be 
superior  to  ail  the  races  enumerated  in  the 
table,  including  contemporary  Pari8ians."t 
But  Mill  wrote  :  "  Of  ail  vulgar  modes  of 
escaping  from  the  considération  of  the  eflfect 
of  social  and  moral  influences  on  the  mind, 
the  most  vulgar  is  that  of  attributing  the 
diversities  of  conduct  and  character  to  in- 
hérent natural  différences  ;"J  and  Buckle, 
the  historian,  who,  notwithstanding  the 
déficient  knowledge  of  his  time,  had  a  true 
appréciation  of  the  problem,  said  :  "  What- 
ever,  therefore,  the  moral  and  intellectual 
progress  of  men  may  be,  it  résolves  itself,  not 
into  a  progress  of  natural  capacity,  but  into 
a  progress,  if  I  may  say  so,  of  opportunity, 
that  is,  an  improvement  in  the  circum- 
stances  under  which  that  capacity  after 
birth  cornes  into  play.  Here,  then,  lies  the 
gist  of  the  whole  matter.  The  progress  is 
one  not  of  internai  power,  but  of  external 
advantage.  The  child  born  in  a  civilized 
land  is  not  likely  as  such  to  be  superior  to 
one  born  among  barbarians,  and  the  différ- 
ence which  ensues  between  the  acts  of  the 
two  children  will  be  caused,  so  far  as  we 
know,  solely  by  the  pressure  of  external 

*  Ibid,  p.  330-331. 

t  '  The  Human  Species.  ' 

X  Mill's  Principles  of  Political  Economy,  Vol.  I., 
p.  390. 


circumstances,  by  which  I  mean  the  sur- 
rounding  opinions,  knowledge,  associations, 
in  a  word,  the  entire  mental  atmosphère  in 
which  the  two  children  are  respectively 
nurtured."* 

Mill  and  Buckle,  though  unacquainted 
with  the  doctrine  of  évolution,  were  surely 
right.    The  ancient  Greeks  and  Romans 
were  certainly  of  extraordinary  mental 
prowess,  but  it  is  more  than  probable  that 
they  surpassed  our  more  remote  ancestors 
only  because  the  environment  in  which  they 
lived  was  more  favorable  than  the  mediseval 
to  the  acquirement  of  fit  mental  traits  ; 
because,  in  their  free,  intellectual  atmos- 
phère, they  were  trained  to  the  perform- 
ance of  intellectual  feats,  which  were  im- 
possible to  the  fettered  minds  of  our  fore- 
fathers,  who  could  hardly  achieve  great- 
ness,  except  as  priests  or  warriors,  or  as 
painters,  sculptors,  architects,  musicians, 
or  as  other  laborers  in  such  arts  as  served 
the  grandeur  of  the  Church  or  the  Throne. 
The  splendor  of  the  Greek  and  Eoman 
achievements,  therefore,  does  not  constitute 
a  proof  that  the  Greeks  and  Romans  were 
splendidly  endowed,  but  only  that  the 
traits  which  they  acquired  from  their  pro- 
genitors  enabled  them  to  use  their  endow- 
ments  splendidly.    Injudgingof  the  men- 
tal capabilities  of  a  people  as  a  whole,  as 
in  judging  of  physical  powers,  it  is  safer  to 
take  as  a  test  their  corporal  structures, 
their  bodies  and  brains,  rather  than  their 
physical  and  mental   feats,  for  whether 
thèse  latter  be  great  or  little  dépends  on 
circumstances  which  may  be  favorable  or 
the  reverse.    Had  the  Troglodytes  received 
the  same  mental  training  as  the  Greeks  it 
is  possible  or  probable,  since  their  brains 
were  large,  that  they  would  have  performed 
feats  intellectually  as  great,  but  had  Aris- 
totle  or  Plato  received  the  training  of  the 
cave-men  great  feats  would  have  been  im- 
possible to  them.    They  would  have  died 
*Buckle's  History  of  Civilization,  Vol.  I.,  p.  178. 


20  scn 

unknown  to  famé.  Moreover,  sucli  feats 
as  were  performed  by  the  Greeks  would 
not  have  been  recognized  as  great  among 
prehistoric  peoples,  and  such  intellectual 
giants,  but  physical  weaklings,  of  the 
modem  world  as  Darwin  and  Spencer  would 
have  earned,  and  in  that  state  of  society 
deserved,  the  contempt  of  their  fellows. 

Mr.  Herbert  Spencer  attributes  much  of 
the  contents  of  man's  mind  to  the  trans- 
mission and  accumulation  of  acquired 
mental  characters.  Thus  he  attributes  the 
altruistic  feelings  to  this  cause  and  antici- 
pâtes a  happy  future  for  many  by  their  con- 
tinued  increase.  Mr.  B.  Kidd,  whom  I 
confess  I  have  a  little  difficulty  in  taking 
seriously,  on  the  other  hand,  attributes 
thèse  feelings  to  Natural  Sélection.  He  is 
very  severe  on  Mr.  Herbert  Spencer  and 
writes  :  "  The  confusion  of  ideas  to  which  the 
tendencies  of  the  times  give  rise  finds  re- 
markable  expression  in  Mr.  Herbert  Spen- 
cer's  writings."*  The  tendencies  of  the 
time  seem  to  have  confused  Mr.  Kidd 's  own 
ideas  to  an  even  greater  extent,  and  it 
would  have  been  well  had  he  harkened  to 
Mr.  Spencer's  warning  against  thinking  in 
abstract  terms.  f 

As  already  indicated  in  this  Journal, J 
Natural  Sélection  implies  élimination  of  the 
unfittest,  and  Mr.  Kidd  has  failed  to  record 
a  single  death  as  due  to  the  absence  of  this 
feeling  in  him  who  perished,  and  the  prés- 
ence of  it  in  him  who  survived.  Having 
regard  to  the  foregoing,  is  it  not  abundantly 
évident  that  the  altruistic  feelings  have  not 
undergone  évolution  at  ail  in  man,  neither 
by  the  transmission  of  inborn  characters  nor 
that  of  acquired  characters  ?  As  I  say  the 
child  of  a  philanthropist  if  reared  by  West 
African  savages  might  well  be  a  fiend  in 
cruelty,  he  certainly  would  have  no  philan- 
thropie tendencies  as  we  understand  them  ; 

*  '  Social  Evolution,  '  p.  158. 

t  '  The  Inadequacy  of  Natural  Sélection,'  p.  67. 

t  September  11,  1897,  p.  371. 


the  child  of  a  cannibal,  properly  trained, 
might  well  develop  into  a  philanthropist  ; 
and  surely  that  which  may  be  entirely 
lapsed  or  developed  in  a  single  génération 
cannot  properly  be  regarded  as  a  direct 
product  of  évolution.  Like  patriotism,  or 
dévotion  to  a  particular  religions  System, 
or  a  knowledge  of  language,  or  of  letters,  or 
of  the  uses  of  steam,  or  of  the  bicycle,  the  al- 
truistic feelings  are  purely  acquired  (and  not 
transmissible),  and  are  not  immédiate  prod- 
ucts  of  évolution,  but  resuit,  indirectly  from 
the  évolution  of  man's  mental  receptivity, 
that  is,  from  the  évolution  of  his  vast  power 
of  acquiring  mental  characters.  Men  in 
various  times  and  places  have  been  taught  to 
worship  sticks  and  stones,  and  to  hold  in 
révérence  ail  kinds  of  absurd  beliefs  and 
notions,  so  also  a  child — any  child — by  fit 
training  may  be  rendered  highly  altruistic 
— may  be  taught  to  receive  and  practice 
altruism,  as  he  may  be  taught  to  révérence 
and  practice  fetishism  ;  whence  it  follows, 
as  a  logical  conclusion,  that  in  every  indi- 
vidual  the  altruistic  feelings  are  purely  ac- 
quired. It  matters  not  that,  in  a  greater 
or  less  degree,  they  are  universal.  So  is 
knowledge  of  language  and  religion,  which, 
though  universal,  is  as  much  acquired  as  is  a 
knowledge  of  history  or  of  astronomy.  If, 
then,  in  the  ancestry  of  man,  thèse  feelings. 
were  ever  instinctive,  as  we  may  suppose 
them  to  be  among  bees,  this  instinct,  like 
almost  ail  others,  was  lapsed  long  ago,  and 
was  replaced  by  an  acquired  character.* 
"We  need  not  await,  then,  the  slow  évo- 
lution of  the  social  millenium  by  the  accu- 
mulation of  inborn  altruistic  variations,  as 
Mr.  Kidd  expects,  nor  by  the  accumulation 
(and  transmission)  of  acquired  variations, 
as  Mr.  Spencer  expects.  Were  we  ail  agreed 

*I  cannot  here  pause  to  discuss  the  cause  of  the 
retrogression  of  instinct.  But  I  have  dealt  at  length 
with  the  cause  of  the  retrogression  of  physical  parts 
in  my  book,  and  that  of  the  retrogression  of  instinct 
follows  the  same  law.  An  outline  of  the  theory  was 
given  in  Science  of  September  3,  1896. 
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as  to  the  training  of  our  children  it  would 
be  achievable  ia  the  very  next  génération, 
for  surely,  if  a  génération  can  be  reared  to 
révérence  a  stick  or  a  stone,  an  inanimate 
idol,  and  this  or  that  grotesque  religions 
System,  it  can  be  reared  also  to  love  and 
révérence  m  an, 

One  paragraph  more  and  I  bave  done. 
We  hear  of  the  évolution  of  morals  or  of 
language  or  of  religion,  of  the  printing 
press,  of  the  locomotive,  of  the  bicycle,  and 
so  forth.  In  the  popular  mind,  and,  I  fear, 
even  in  the  minds  of  some  scientific  men, 
this  évolution  ranks  as  a  process  of  the  same 
order  as  the  évolution  of  a  plant  or  animal. 
Evolution  means  unfolding,  and,  therefore, 
the  word  is  perhaps  correctly  applied  to  the 
bicycle,  etc.  But  there  is  this  essential  dif- 
férence between  a  living  being  and  the 
bicycle  :  The  former  is  Ihe  progeny  of  a 


parent  ;  the  latter  is  not.  So  also  the  lan- 
guage of  to-day  is  in  a  figurative  sensé  only 
the  progeny  of  the  language  of  the  former 
times  ;  the  morals  of  to-day  have,  in  a  figu- 
rative sensé  only,  descended  from  those  of 
yesterday.  Ail  thèse  things  are  human 
inventions,  and  belong  not  to  human  évo- 
lution, but  to  what  has  been  called  évo- 
lution in  the  environment.  The  so-called 
'  Social  Evolution,'  of  which  we  have  lately 
heard  so  much,  is  therefore  a  myth  from 
the  biological  standpoint.  As  I  have  said, 
and  as  I  wish  to  iterate  and  reiterate, 
neither  the  altruistic  feelings  in  particular, 
nor  morals  in  gênerai,  nor  anything  of  the 
kind,  has  undergone  évolution  in  man. 
What  has  undergone  évolution  is  his  enor- 
mous  power  of  acquiring  characters,  thèse 
amongothers.  G.  Archdall  Reid. 
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